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I  OF^RiSTOJ. 

MEDION6J 


PREFACE. 


T  N  the  year  1769  I  made  fome  experiments  on 
JL  the  fulphureous  water  at  Harrogate  which 
were  communicated  to  the  very  accurate  and  in- 
genious Dr.  Black,  profeflbr  of  chemiflry  in  the 
Univerfity  of  Edinburgh,  where  I  was  then  a 
ftudent.  They  were  afterwards  made  the  fubject 
of  my  thefis  in  1770.  It  is  to  this  celebrated 
profeflbr  that  I  am  chiefly  indebted  for  the  infor- 
mation which  I  formerly  received  on  the  fubject 
of  mineral  waters  in  general  5  and  I  could  not 
omit  the  opportunity  of  paying  this  tribute  of  gra- 
titude and  perfect  efteem  to  the  man  who  honoured 
me  early  with  his  friendfhip,  and  whofe  inftructive 
lectures  firft  infpired  me  with  a  defire  of  culti- 
vating philofophical  and  chemical  knowledge. 

A  1  Since 
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Since  the  year  1769,  many  opportunities  have 
occurred  to  me  of  obferving  the  beneficial  efficacy' 
of  Harrogate  waters  in  a  variety  of  inftances  j  and 
alfo  of  remarking  the  evident  difadvantages  which 
have  attended  the  ufe  of  them  in  particular  cafes 
where  they  have  been  unadvifedly  taken,  either  in 
too  large  quantities,  or  under  fuch  circumftances 
of  difeafe  as  required  very  different  remedies. 

A  long  and  intimate  acquaintance  with  a  gen- 
tleman of  the  medical  profeffion,  who  had  for 
many  years  paid  an  annual  vifit  to  Harrogate  on 
his  own  account,  led  me  to  the  knowledge  of 
fome  facts  refpecting  the  ufe  and  abufe  of  thefe 
waters.  Observation  and  experience  in  cafes 
which  have  fallen  under  my  own  immediate  di- 
rection have  furniihed  me  with  others.  In  the 
year  1783  I  repeated  all  the  experiments  which  I 
had  formerly  made  on  the  fulphureous  water,  and 
added  to  them  fome  others  which  it  was  thought 
might  illuftrate  the  fubject  more  fully. 

It  is  rather  to  be  regretted  that  till  Dr.  Falco- 
ner's Effay  on  Bath  Waters  appeared,  we  had  no 
author  upon  whofe  chemical  accuracy  we  could 
fully  depend  on  the  fubjeft  of  mineral  waters  in 
general,  nor  had  any  proper  rules  been  given  by 

which 
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which  we  could  inveftigate  their  contents  with 
precifion.  And  though  I  have  not  followed  Dr. 
Falconer's  plan,  I  have  received  confiderable  in- 
ftruction  fromJiis  labours,  and  had  his  views  been 
extended  to  the  mineral  waters  in  this  county 
commonly  frequented,  the  prefent  brief  effay  had 
never  appeared.  But  as  no  experiments  have  hi- 
therto been  publiftied,  fo  far  as  I  know,  except 
thofe  of  Dr.  Short  which  are  not  conclufiye,  on 
the  water  at  Thorp-Arch,  a  village  now  claiming 
its  fhare  of  reputation  as  a  place  of  fafhionable 
refort ;  and  as  Harrogate  has  long  been  in  high 
eftimation  for  the  medical  virtues  of  its  fprings,  it 
was  thought  fome  account  of  the  principles  of 
both  thefe  waters,  and  of  the  particular  difeafes  in 
which  they  have  been  found  beneficial,  might  not 
prove  altogether  ufelefs  ;  and  mould  it  meet  with 
the  approbation  of  the  public,  the  author's  in- 
tention will  be  fully  anfwered. 

The  following  effay  is  defigned  to  give 

I.  A  fhort  account  of  thofe  bodies  which  have 
been  found  to  enter  into  the  ccmpofition  of  mi- 
neral waters  in  general. 

II.  The  method  of  making  experiments  to  ap- 
pertain the  contents  of  fuch  waters. 


III. 


III.  An  exemplification  of  this  method  by  an 
tmalyfis  of  Harrogate  water, 

IV.  Some  account  of  the  difeafes  in  which 
Harrogate  water  has  been  found  ufeful. 

V.  Some  experiments  made  on  the  mineral 
water  of  Thorp- Arch  ;  with  obfervations  on  i^s 
rnedicinal  virtues  and  ufesT 


ILeeds,  May  27th,  1784* 
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OF  THE  CONTENTS  OF  MINERAL 
WATERS  IN  GENERAL. 

"TpfcURE  elementary  water  is  not  only  a  grate- 
ful  and  wholefome  diluent,  but,  on  many 
-  occafions,  fupplies  us  with  the  means  of 
correcting,  and  rendering  more  bland  and  falu- 
tary,  the  fluids  of  the  body,  while  under  the  in- 
fluence of  difeafe.  We  have  ftriking  examples  of 
this,  in  fome  who  have  drank,  with  evident  ad- 
vantage, the  Malvern  water  in  Worcefterfhire, 
rhe  pureft  fpring  yet  known  in  England.*  But 
when  waters  are  impregnated  with  mineral  fub- 
ftances,  fuch  as  give  a  gentle  ftimulus  to  the  fyf- 
tem,  or  by  their  chemical  properties  change  the 
nature  of  the  juices  in  the  firft  pafiages,  ftrengthen 
the  powers  of  digeftion,  or  unload  the  bowels  of 
their  contents,  we  can  apply  them  with  ftill  greater 
certainty  in  the  cure  of  many  obftinate  difeafes, 
to  which  the  human  body  is  Angularly  liable. 

B  That 

*  Vide  Wall's  Medical  Trafts,  p.  107,  &  fcq. 
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That  great  phyfician  Dr.  Hoffman,  who  firft 
gave  us  the  outlines  of  a  general  plan  for  invefti- 
gating  the  contents  of  mineral  waters,  in  his  ex- 
amination of  thofe  in  greateft  repute  upon  the 
continent,  has  alfo  added  his  teftimony  in  fup- 
port  of  the  peculiar  efficacy  of  mineral  waters  in 
general :  His  words  are,  Cf  Non  vero  ad  refe- 
randas  vifcerum  obftru&iones,  impuros  humores 
attemnerandos,  excretiones  per  alvum,  urinam, 
et  cutim,  quinetiam  fanguineas  fupprefTas  pro- 
movendas,  et  fanguinis  circulum  per  totum  cor- 
pus aequalem  reddendum,  ex  toto  remediorum 
tarn  pharmaceuticorum,  quam  diaeteticorum 
apparatu,  certius,  praeftantius,  et  univerfalius, 
eft  fubfidium,  quam  quod  ex  prudenti  aqua- 
rum  mineralium  ufu  recipere,  benigne  permifit 
natura."* 

Before  we  proceed  farther,  it  will  be  neceffary 
to  afcertain  what  thofe  bodies  are,  which  are  ca- 
pable of  entering  in  a  ftate  either  of  fufpen^on, 
or  of  folution,  into  mineral  waters  ;  to  difcover 
them  by  experiment ;  and,  according  to  the  va- 
rious impregnations  of  different  fprings,  to  re- 
commend them  as  remedies  in  particular  dif- 
eafes  :  For  without  a  chemical  examination  of 
mineral  waters,  we  cannot  attain  a  proper  know- 
ledge 

*  Vide  Hoffman.  Opera  Tom.  iii.  p.  71. 
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ledge  of  their  component  principles,  nor  eftablilh 
their  virtues  upon  a  reafonable  foundation. 

Were  we  to  rely  on  fpeculative  opinions  alone, 
without  having  recourfe  to  fads,  we  might  con- 
clude with  fome  writers,  that  fprings  of  water 
could  only  be  impregnated  with  foffil  bodies  :  but 
later  obfervations  have  contradicted  this  fuppo- 
fition  -s  for,  though  it  may,  perhaps,  be  impofli- 
ble,  that  vegetable  and  animal  fubftances  mould 
be  generated  in  the  bowels  of  the  earth,  from 
whence  moil  fprings  arife,  or  be  carried  thither 
without  fuffering  fome  change,  or  decompofition, 
by  the  various  bodies  they  may  be  liable  to  meet 
with  in  their  progrefs  j  yet  there  is  a  probability, 
and  experience  confirms  it,  that  thefe  fubftances 
may,  and  fometimes  do,  impregnate  mineral 
waters,  though,  perhaps,  without  being  con- 
veyed to  their  origin. 

^fet,  were  it  neceflary,  it  would  be  eafy  to  prove 
from  the  authority  of  a  very  correct  obferver,* 
that  after  heavy  rains,  the  waters  from  the  furface 
are  commonly  determined  to  the  bottoms  of  deep 
mines,  as  foon  as  they  have  had  time  to  fink  down 
through  the  earth.  Hence  the  opinion  of  De  la 
Hire,  Calcott,  and  others,  who  fay  rain  water 

B  2  does 

*  Pryce  on  Minerals,  Mines,  &c.  p.  17,  &  fecj. 
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does  not  fink  two  feet  below  the  furface,  is  alto- 
gether erroneous,  for  if  it  does  not  enter  into  the 
bowels  of  the  earth,  what  elfe  fhould  occafion  fo 
Yaft  an  increafe  of  water  in  mines,  at,  or  foon  after, 
its  difcharge  from  the  clouds. 

Should  vegetable  or  animal  matter,  therefore, 
be  found  on  the  furface  of  the  earth,  in  the  neigh- 
bourhood of  fprings,  it  is  probable,  that  after 
heavy  rains,  it  will  find  a  paffage  into  fuch  fprings 
either  juft  before  they  break  forth,  or  fometimes 
near  their  origin ;  and  by  that  means  impart  to 
them  its  own  qualities.  The  lituation  alone,  of 
fome  fprings,  may  render  them  liable  to  this  kind 
of  impregnation ;  fince  it  fometimes  happens,  that 
fprings  firfb  appear  in  marfliy  places,  where  they 
remain,  for  a  time,  expofed  to  the  air,  and  im- 
bibe the  properties  of  fuch  bodies  as  they  meet 
with  on  the  furface,  but  are  again  carried  off  un- 
der ground,  after  having  received  thefe  additions, 
and  break  out  a  fecond  time  at  a  considerable  cfif- 
tance.  We  have  an  inftance  of  this  in  the  ful- 
phureous  water  at  Harrogate,  which  firft  forms 
amarih,  or  bog,  on  the  higher  ground,  and  after 
finking  deep  into  the  earth,  makes  its  appearance 
a  fecond  time,  in  four  different  wells,  fituated 
near  each  other,  at  the  village  of  Low-Har- 
rogate. 

Without 
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Without  entering  farther  into  argument  on  this 
fubject,  let  us  appeal  to  facts.  Margraaf,* 
whofe  accuracy,  no  one,  I  may  venture  to  fay,  will 
call  in  queftion  ;  and  whofe  experiments  appear 
to  have  been  conducted  with  great  care  and  atten- 
tion, informs  us,  that  he  obtained  a  quantity  of 
pure  nitre  from  the  waters  of  Berlin  in  Germany; 
and  we  know,  that  nitre  has  never  been  found, 
either  in  Europe,  or  the  Eaft-Indies,  except  in 
Rich  earthy  or  ftony  bodies,  as  have  received  a 
certain  proportion  of  moifture  from  animal  or 
vegetable  fubftances  in  a  ftate  of  putrefaction  : 
And  when  it  is  artificially  produced,  it  is  by  the 
concurrence  of  fimilar  circumftances. 

Dr.  Leigh,  in  the  natural  hiftory  of  the  mine- 
ral waters  of  Lancalhire,  relates,  that  out  of  a 
gallon  of  water  taken  from  a  fpring  in  that  county, 
he  obtained  half  an  ounce  of  fait,  the  cryftals  of 
which  refembled  thofe  of  nitre ;  and,  when  mixed 
with  fulphur,  fulminated  in  the  fire  which  is  a 
diftinguilhing  mark  of  true  nitre. 

Trumphius,  in  his  natural  hiftory  of  the  city  of 
Verda,  in  the  7th  vol.  of  the  Acta  Curioforum, 
tells  us,  that  he  found  two  different  fprings,  the 
waters  of  which  yielded,  on  evaporation,  an  in- 
flammable fait. 

B  3  From 
*  Vide  Opufcules  Chymiques  de  M.  Margraaf, Tom.  II.  p.  50. 
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From  probability,  therefore,  as  well  as  from 
facts,  it  appears,  that  vegetable  and  animal  fub- 
ftances,  or  the  productions  of  thefe,  do  fometimes 
enter  into  the  compofition  of  mineral  waters : 
and  this  fuggefts  one  remark,  which,  though  it 
will  lead  me  into  a  fhort  digrefTion,  may  not  prove 
altogether  unworthy  of  attention, 

It  appears  that  in  almoft  every  inftance  where 
nitre  has  been  found  in  water,  it  has  been  in  the 
wells,  or  pump-water,  of  cities,  or  towns  \  and 
it  cannot  well  be  otherwife.  Dr.  Neumann  *  ob- 
ferves,  "  that  nitrous  fait  is  produced  without 
much  afllftance  from  art,  in  places  where  putre- 
faction is  going  on  in  grounds  frequently  trodden 
by  cattle,  and  impregnated  with  their  excrements ; 
where  vegetables  rot  j  about  flaughter  houfes, 
lay  ftalls,  and  in  burying  grounds  j  on  old  lhady 
walls,  expofed  to  putrid  vapours  as  thofe  of 
ftables,  pigeon-houfes,  and  dunghills."  The 
great  impropriety,  therefore,  of  having  large 
cemeteries  in  populous  cities  and  towns,  is  evi  • 
dent ;  where,  befides  many  other  obvious  incon- 
veniencies  f,  the  water  is  liable  to  impregnations 

from 

*  Vide  Lewis's  Edition  ef  Neumann's  Chemiftry  8vo. 
vol.  i.  p.  308. 

■f  For  a  farther  account  of  the  deftruttive  confequences  at- 
tendant on  the  interment  of  dead,  bodies  in  great  cities,  fee 

*'  Some 
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from  them,  efpecially  after  heavy  rains  ;  as 
is  clearly  the  cafe  with  feveral  of  the  fprings  in 
London,  which  Dr.  Heberden  fays,  collect  many 
impurities  from  cellars,  burying  grounds,  &c. 

I  have  known  families  fupplied  with  water,  for 
culinary  purpofes  too,  from  pumps  placed  imme- 
diately contiguous  to  a  church-yard,  which  being 
generally  an  elevated  piece  of  ground,  chofen 
purpofely  for  the  fake  of  a  dry  foil,  muft  render 
the  water  in  the  neighbourhood  of  fuch  places 
ftill  more  liable  to  impure  mixtures. 

It  has  often  ft.ru ck  mc  very  forcibly,  that,  while 
many  laudable  improvements  are  daily  making  in 
reipect  to  ventilation  and  cleanlinefs,  fo  little  at- 
tention fhould  be  paid  by  the  police  of  our  coun- 
try, to  the  removal  of  fo  material  a  nuifance  as 
that  of  public  burial  grounds,  from  the  centre  of 
cities  and  large  towns,  to  fome  convenient  diftance 
from  them.  No  inconvenience  could  arife  from  this 
change  of  a  long  eftablifhed  cuftom,  which  would 
not  be  greatly  outweighed  by  the  public  advan- 
tage it  would  occafion. 

B  4  Much 

"  Some  Account  of  the  Life  of  the  late  Dr.  Fothergill,"  pre- 
fixed to  his  works,  by  my  worthy  friend  and  fellow  ftudent  Dr. 
Lettfom  of  London,  who  is  not  lefs  diltinguifhed  for  his  hu- 
manity and  integrity  in  the  line  of  his  profeffion,  than  for  his 
literary  labours  exercifed  for  the  public  good.  p.  ex.  to  p.  cxv. 
including  the  notes. 

%  See  Medical  Tranfaft.  vol,  i.  p.  10. 
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Much  more  might  be  faid  on  this  fubjett,  were 
it  not  foreign  to  our  prefcnt  defign, 

It  is  remarked  by  Dr.  Falconer,  *  that  we  muft 
not  always  deny  the  impregnation  of  waters  with 
fubftances  from  a  preconceived  opinion  of  their 
indiffolubility  in  a  watery  menftruum  5  as  many 
bodies  are  capable  of  fo  minute  a  diffufion  through 
the  body  of  a  fluid,  as  to  produce  the  fame  efFe&s 
on  the  conftitution,  that  they  would  have  done, 
in  a  ftate  of  folution,  and  by  that  means  bring 
them  under  our  definition  of  medicated,  or  mU 
neral  waters. 

Having  made  thefe  general  remarks,  we  fhall 
next  proceed  to  the  confideration  and  divifion  of 
thofe  fubftances,  which  obfervation  and  experi- 
ment have  demonftrated  to  be  prefent  in  different 
mineral  fprings.  They  may  be  divided  into  the, 
following  j 

I.  AIR. 

II.  SALINE  BODIES. 

III.  EARTHS. 

IV.  SULPHUR, 

V.  BITUMENS. 

VI.  METALLIC  SUBSTANCES. 

Of  each  of  thefe  we  fhall  endeavour  to  give  a 
brief  account. 

Of 

*  Effay  on  Bath  Waters,  vol.  i.  p.  8, 
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I.    Of  Fixed  Air. 

THE  elaftic  fluids  which  have  been  extracted 
from  mineral  waters,  are  of  three  kinds, 
viz.  inflammable,  phlogifiicated,  and  fixed  air. 

Thefe  are  found  to  exift  fometimes  feparately, 
and  fometimes  united  together  in  the  fame  water  i 
but  they  differ  in  their  modes  of  combination; 
being  in  fome  inftances  fo  lbofely  attached,  that 
mere  expofure  to  the  atmofphere  will  allow  them 
to  efcape ;  whereas,  at  other  times,  M.  De  Luc 
has  found  that  long  boiling  is  hardly  fuflicient  to 
expel  all  the  air  which  fome  waters  contain. 

But  the  fpecies  of  air  which  affords  the  moft 
*  frequent  impregnation  to  mineral  waters,  and 
imparts  to  them  the  moft  remarkable  properties, 
is,  what  is  commonly  called  fixed  air. 

Dr.  Hales,  when  he  examined  the  mineral  wa- 
ters of  Pyrmont,  found,  that  they  abounded  with 
air ;  and  fuppofed  they  owed  their  fpirit  and  brifk- 
nefs  to  this  circumftgnce  j  but  did  not  feem  to 
know  that  this  air  differed  from  that  of  the 
atmofphere. 

Dr. 
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Dr.  Brownrigg  *  has  remarked,  that  a  more  in- 
timate acquaintance  with  the  noxious  airs  in 
mines,  called  Damps,  might  lead  to  the  difcovery 
of  that  fubtile  principle  in  mineral  waters  known 
by  the  name  of  their  Ipirit;  and  believed  the 
Choke  Damp  to  be  a  fluid  permanently  elaftic. 

We  had,  however,  no  very  diftinct  idea  of  the 
nature  of  this  aerial  matter,  efpecially  when  mixed 
with  water,  till  the  ingenious  H.  Cavendifh,  Efq; 
gave  fome  account  of  it  in  the  Philofophical 
Tranfactions  for  the  years  1766,  and  1767.  Ex- 
perience has  taught  us,  that  his  veracity  and  his 
experiments,  are  to  be  relied: -on.  He  found  that 
water  would  abforb  a  very  large  quantity  of  this 
air,  more  than  equal  to  its  own  bulk ;  that  cold 
water  porTefTed  this  property  in  a  greater  de- 
gree than  warm ;  that  it  received  a  very  fenfibl.e 
brilk  tafte  from  it,  and  put  on  a  fparkling  ap- 
pearance when  agitated. 

We  owe  much  to  this  writer  for  his  judicious 
remarks  ;  but  it  was  left  to  the  unwearied  activity 
of  that  great  Philofopher  and  accurate  Chemift 
Dr.  Black,  to  illuftrate  more  fully  the  doctrine 
of  fixed  air,  firft  in  his  inaugural  differtation  5  and 
afterwards,  upon  a  more  general  fcale,  in  his 

public 

*  Philof.  Tranf.  vol.  lv. 
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public  lectures  in  the  College  at  Edinburgh ; 
where  in  1768,  I  was  a  witnefs,  among  many 
others,  to  his  fuccefsful  method  of  impregnating 
water  with  fixed  air,  by  means  of  a  neat  apparatus 
of  his  own  invention,  and  of  which  I  then  took 
a  drawing. 

The  ufeful  difcoveries  he  there  communicated, 
have  been  fucceeded  by  others  equally  inftructive 
and  beneficial  to  mankind  :  for  it  feldom  happens, 
that  any  improvement  in  the  arts  and  fciences, 
though  the  offspring  of  genius  and  uncommon 
abilities,  is  introduced  to  the  public  at  once,  in 
that  ftate  of  perfection  to  which  it  afterwards  ar- 
rives by  an  induftrious  profecution  of  experiments, 

« 

In  the  number  of  thofe  who  have  thus  contri- 
buted to  our  information,  Dr.  Prieftley,  for  the 
indefatigable  attention  he  has  paid  to  this  fubje6t, 
and  the  clear  illuftration  he  has  given  of  it,  merits 
the  acknowledgments  of  every  individual  conver « 
fant  with  philofophy. 

The  experiments  of  Lavoifier,  and  of  Cavallo, 
fucceeded  thofe  of  Dr.  Prieftley,  and  have  de- 
fervedly  gained  a  mare  of  public  reputation. 
Many  other  ingenious  pens  have  been  ufefully 
employed  on  the  fame  fubject. 

This 


This  kind  of  air  differs  very  materially  from 
atmofpherical  or  common  air,  both  in  quality 
and  weight,  as  it  immediately  proves  fatal  to 
animal  life,  is  much  heavier  than  common  air, 
and  while  the  latter  is  effential  to  our  exiftence, 
and  alfo  to  the  confumption  of  inflammable  bo- 
dies by  fire,  fixed  air  totally  extinguishes  flame  at 
its  firft  approach.  And  fince  we  find  that  water 
abforbs  this  airfo  copioufly,  we  can  readily  con- 
ceive how  mineral  fprings  come  to  be  impreg- 
nated with  it ;  as  it  is  found  in  very  large  quan- 
tities in  the  bowels  of  the  earth,  of  which  we  have 
many  fatal  inftances  in  coal-mines  ;  where  num- 
bers have  loft  their  lives  by  entering  too  preci- 
pitately into  them,  when  the  evil  might  have 
been  avoided  by  firft  introducing  the  flame  of  a 
candle  ;  for  while  this  continues  to  burn,  no  dan- 
gerous confequences  are  to  be  apprehended,  but 
mould  it  be  fuddenly  extinguished,  it  would  prove 
dangerous  to  venture  farther. 

It  is  called  the  Cboke-damp  by  the  miners,  in 
oppofition  to  the  Fire-damp,  to  be  mentioned 
hereafter. 

When  pure  water,  which  is  an  infipid,  taftelefs 
fluid,  is  impregnated  with  a  greater  or  lefs  pro- 
portion of  this  air,  it  acquires  a  fparkling  appear- 
ance, 


ance,  and  a  brifk,  pungent  tafte,  resembling  a 
flight  acid  :  on  which  account,  fuch  waters  as  con- 
tain fixed  air  in  any  remarkable  degree,  have 
been  erroneoufly  called  Acidulcs ;  under  a  fuppofi- 
tion  that  a  mineral  acid  was  prefent  in  their  com- 
pofition  j  though  this  is  very  rarely  the  cafe. 
Pyrmont  water  appears  to  be  highly  impregnated 
with  fixed  air,  and  to  contain  a  fmall  portion  of 
iron  ;  which  is  rendered  foluble  in  water  by  means 
of  this  air.  4 

As  fixed  air  is  of  a  volatile,  elaflic  nature,  and 
liable  to  be  expelled  from  water  by  heat,  it  is  ab- 
folutely  necefTary  to  keep  Pyrmont,  Seltzer,  and 
other  waters  containing  it,  clofely  corked,  and  in 
a  cool  place,  to  prevent  the  bottles  from  breaking. 
Agitation  and  expofure  to  the  atmofphere  will- 
alio  deprive  thefe  waters  of  their  air,  and  reduce 
them  to  the  ftate  of  common  water. 


II.  Of 
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II.   Of  Saline  Bodies* 

riHHE  faline  fubftances  capable  of  entering 
A    into  the  compofition  of  mineral  waters  may 
be  divided  into 

r.  A  c  i  d  s 

i.  Alkalies; 

3.  Neutral  Salts. 

1.  Acids. 

(a,)  Vitriolic  Acid.  When  an  acid  exifts 
in  a  mineral  water  in  a  feparaie  Jlate,  it  is  always 
of  the  vitriolic  kind ;  fince  no  other  acid  has  yet 
been  difcovered,  -  except  when  affociated  with 
other  bodies.  But  the  vitriolic,  which  from  its 
frequent  occurrence  has  been  called  the  universal 
acid,  and  has  been  fuppofed  by  fome,  though 
perhaps  erroneoufly,  to  form  the  bafis  of  all  the 
others,  both  mineral  and  vegetable,  is  copioufly 
difFufed  through  the  bowels  of  the  earth,  and 
conftitutes  part  of  many  foffil  bodies ;  fome  of 
which  are  liable  to  fuch  changes  and  decompofi- 
tions,  'as  caufe  this  acid,  or  at  leaft  a  part  of  it, 
to  be  feparated  from  the  other  principles  with 
which  it  was  combined.  Thus  in  the  fpontane- 
ous  folution  of  pyrites  and  aluminous  flates,  there 

is 
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is  found  a  larger  proportion  of  acid  than  is  necef- 
fary  to  produce  vitriol  or  alum ;  it  therefore 
fometimes  happens,  that  water  which  has  palled 
through  beds  of  pyrites,  contains  a  kind  of  vitriol, 
or  alum,  which  has  fome  redundant  acid  in  it. 

Yet  the  vitriolic  acid  is  very  feldom  found  in  a 
feparate  fiate  in  mineral  waters  ;  becaufe,  it  could 
not  remain  long  mixed  with  water,  nor  could  it 
be  conveyed  along  with  this  fluid  through  the 
many  intricate  recefTes  of  the  earth  which  it  per- 
vades, without  forming  a  combination  with  fome 
heterogeneous  matter  that  would  probably  come 
into  contact  with  it  in  its  progrefs  ;  fuch  as  earthy, 
faline,  or  metallic  fubftances.  But  united  with 
fome  of  thefe  it  is  not  an  uncommon  impreg- 
nation. 

"When  the  vitriolic  acid  is  found  in  water,  it  is 
generally  in  a  fixed  fiate  ;  though  fome  have  af- 
ferted  that  it  is  alfo  fometimes  prefent  in  a  vola- 
tile form:  but  the  latter  will  probably  be  found, 
upon  ftrict  examination,  to  be,  for  the  moft  part, 
fixed  air,  and  not  the  volatile  vitriolic  acid  in  a 
feparate  fiate  ;  fince  fixed  air  is  capable  of  pro- 
ducing the  fame  effects  on  the  infufions  of  blue 
vegetables. 

(b.)  Nitrous  Acid. 

(c.)  Muriatic 


(c.)  Muriatic  Acid,  Thefe  acids  have  ne- 
ver been  found  to  exift  in  mineral  waters  in  a 
feparate  ftate. 

( d.)  Vegetable  Acid.  It  is  improbable  that 
this  acid,  either  feparately  or  combined,  mould 
ever  enter  into  the  compofition  of  mineral  waters. 

2.  Alkalies, 

( a.)  Fossil  Alk  ali.  A  native  mineral  alkali 
is  frequently  met  with  on  the  furface  of  the  earth, 
particularly  in  the  eaftern  countries  ;  fometimes 
tolerably  pure,  but  more  commonly  mixed  with 
other  fubftances,  affording  a  variety  of  colours. 
It  is  alfo  found  plentifully  difrufed  through  the 
bowels  of  the  earth  in  many  parts  of  the  world,* 
and  though  not  a  common  impregnation  of  mine- 
ral fprings,  has  fometimes  been  found  in  them. 

The  ancients  frequently  mention  a  fait  under 

the  term  nitrum  or  natron,  expreftive  of  real 

nitre,  but  which  appears  to  have  been  no  other 

than  the  fo (Til  alkali. §    Dr.  Rutty  has  fallen  into 

the 

*  A  true  foffil  alkaline  fait  has  been  found  in  the  inland 
parts  of  Tripoli  in  Barbary;  it  is  not  certainly  known  how  it 
is  difpofed  in  the  bowels  of  the  earth  ;  but  it  feems  to  run  in 
thin  veins  of  about  half  an  inch,  or  a  little  more,  thick,  in  a 
bed  of  fea  fait  ;  for  all  of  it  that  has  hitherto  been  imported 
into  this  country  is  covered  with  fea  fait  on  each  fide. 

Phil.  Tranf.  vol.  lxi. 
§  Philos.  Trans,  vol.  lxi. 
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the  fame  error  in  his  analyfis  of  mineral  waters* 
in  which  he  has  given  a  feparate  chapter  on  nitrous 
waters ;  a  title  which  is  certainly  very  improper ; 
for  what  he  means  by  the  nitre  of  the  ancients 
is  the  mineral  alkali  we  are  fpeaking  of;  and  his 
calcareous  nitre,  a  neutral  compoied  of  the  vitriolic 
acid  and  an  earth.  The  foffil  alkali  having  been 
generally  found  joined  to  a  large  portion  of  earthy 
matter,  from  which  it  is  eafily  purified  by  folu- 
tion  and  evaporation,  may  have  given  rife  to  the 
fuppofition  of  its  being  calcareous  nitre,  or  the 
nitrous  acid  combined  with  calcareous  earth; 
which,  though  a  poflible  combination,  is  but  rarely 
met  with  in  mineral  waters. 

The  foffil  alkali  differs  confiderably  from  all 
the  vegetable  alkalies  we  are  yet  acquainted  with. 
On  evaporating  folutions  of  it  with  a  very  gentle 
heat,  the  fait  concretes  into  cryftalline  mafTes, 
which  are  not  fubject  to  deliquation  on  expofure 
to  the  atmofphere  ;  a  circumftance  which  diftin- 
guilhes  it  from  the  vegetable  alkali.  It  differs 
alfo  from  common  alkalies  in  its  combination  with 
the  mineral  acids  :  with  the  vitriolic  it  does  not 
form  vitriolated  tartar,  but  Glauber's  falts  :  with 
the  nitrous  not  common  nitre,  but  a  nitre  the 
cryflals  of  which  are  parallelopipedsj  and  hence 
it  has  been  called  quadrangular,  or  cubic  nitre  : 
with  the  marine.,  a  perfect  fea  fait. 

C  (b.)  Vegetable 
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(b.)  Vegetable  Alkali.  It  is  difficult  to 
determine  from  what  may  be  fuppofed  poftible  or 
probable,  whether  a  vegetable  alkaline  fait  can 
ever  enter  into  the  compofition  of  mineral  waters  j 
as  it  is  generally  the  production  of  art  j  yet  fince 
fome  writers  of  indifputable  accuracy,  and  among 
the  reft  Margraaf,*  have  found  a  vegetable  alkali 
in  the  waters  of  particular  fprings,  we  ought  at 
leaft  to  fufpend  our  judgment  on  this  head  :  when 
they  contain  it,  it  is  probable,  that  it  has  been 
.wafhed  from  the  furface  into  them,  juft  as  they 
break  forth.  Yet  it  muft  be  acknowledged,  we 
arc  very  little  acquainted  with  the  internal  ftruc- 
ture  of  the  earth, §  and  how  far  it  may  be  influ- 
enced by  fubterraneous  fires  or  the  phenomena 
of  earthquakes,  which  frequently  happen  at  a 
confiderable  diftance  from  volcanos.  f    It  is  not 

very 

*  Vide  Opufcules  Chymiques  de  M.  Margraaf. 

§  A  gnat  ctTaying  the  feeble  efforts  of  its  flender  probofcis 
againft  the  hide  of  an  elephant,  and  attempting  thereby  to  in- 
vestigate the  internal  formation  of  the  body  of  that  huge  animal, 
is  no  unapt  reprefentation  of  man  attempting  to  explore  the  in- 
ternal ftrufhire  of  the  earth,  by  digging  little  holes  upon  its 
furface.  Watson's  Essays,  vol.  i.  p.  184. 

•\  The  moll  remarkable  changes  which  have  taken  place  in 
the  form  and  conflitution  of  the  earth,  fince  the  deluge,  have 
probably  been  produced  by  fubterraneous  fires,  for  it  is  to  their 
agency  that  philofophers  afcribe  volcanos  and  earthquakes, 
thofe  tremendous  inftruments  of  nature,  by  which  flic  converts 
plains  into  mountains,  the  ocean  into  iflands,  and  dry  land  into 
ftagnant  pools.  Idem. 
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very  uncommon  to  meet  with  branches  of  trees 
buried  very  deep  in  the  earth  in  a  ftate  refembling 
charcoal ;  and  when  experiments  have  been  made 
on  thefe  fibrous  fubftances  by  burning  them  in 
the  fire,  they  have  appeared  to  poffefs  all  the 
fenfible  qualities  of  wood,  and  have  left  a  white 
alh  behind  them.* 

Allowing  this  to  be  true,  the  heat  which  was 
requiiite  to  the  formation  of  thefe  appearances  in 
a  ftate  of  nature,  would  have  reduced  lmaller 
plants  to  alhes,  from  which  a  fixed  alkali  might 
have  been  elixated,  and  have  afforded  an  impreg- 
nation to  a  running  ftream :  J  We  may  perhaps, 
therefore,  conclude,  that  the  fixed  vegetable 
alkali,  though  for  the  moft  part  artificially  pro- 
duced by  the  affiftance  of  fire,  may  yet  be  a  pof- 
fible  impregnation  of  medicated  waters  but  we 
believe  it  to  be  a  very  rare  ingredient. 

C  2  (c)  Volatile 

*  See,  alfo,  an  account  of  the  foflil-wood  brought  ftom  Ice- 
land, in  Dr.  Von  Troil's  letters,  page  43,  and  355. 

%  Amber  is  frequently  found  in  Pruffia  at  the  depth  of  eight 
or  ten  feet  beneath  the  furface  of  the  earth,  but  at  no  very  great 
diftance  from  the  fea :  The  fuperincumbent  ftrata  are  fand, 
cla7>  fojfil-wood,  pyrites,  fand  again,  in  which  the  amber  is 
found.  This  dittribution  of  the  ftrata  has  rendered  it  probable 
that  amber  was  derived  partly  from  an  oil  arifing  from  the  de- 
compofition  of  vegetables,  by  fubterraneous  fires,  and  partly 
from  a  mineral  acid. 

Watson's  Chem.  Essays,  vol.  3.  p.  13  and  14, 
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(c.)  Volatile  Alkali.  It  is  very  doubtful 
whether  this  fait  ever  exifts  in  mineral  waters ; 
for  though  we  have  found  that  fubftances  of  ve- 
getable and  animal  origin  do  fometimes  impreg- 
nate fprings,  yet  the  volatile  alkali,  generated 
from  the  putrefaction  of  thefe  bodies,  is  generally 
difiipated  during  the  procefs  j  but  were  it  to  be 
carried  down  by  the  rains  into  fprings  of  water,  it 
could  not  remain  long  expofed  to  the  air,  after 
the  water  had  reached  the  furface,  before  it  eva- 
porated, and  hence  could  not  eafily  be  made  the 
fubject  of  experiment. 

3.  Neutral  Salts. 

( a.)  Glauber's  Salt.  As  this  is  compofed 
of  the  vitriolic  acid  and  the  foflil  alkali,  both  of 
which  are  the  natural  productions  of  the  mineral 
kingdom,  and  not  unfrequently  met  with  in  a 
feparate  ftate,  and  as  their  attraction  to  each  other 
is  very  powerful,  we  can  eafily  imagine  they  may 
fometimes  be  found  in  a  ftate  of  combination  in 
medicinal  fprings ;  yet  we  have  very  few,  if  any, 
clear  evidences  of  this  having  ever  happened.  I 
am  not  acquainted  with  any  author,  who  has  fa- 
tisfaftorily  proved  its  exiftence  in  them,  though 
it  is  frequently  mentioned  as  a  common  ingredi- 
ent ;  and  the  miftake  has  arifen  from  its  refem- 
blance  to  Epfom  fait  in  the  form  of  its  cryftals ; 

but 
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but  from  this  it  differs  very  materially  in  the  na- 
ture of  its  bafis,  which  is  a  true  foflil  alkali  j 
whereas  that  of  Epfom  fait  is  a  peculiar  kind  of 
ablbrbent  earth.  We  fhall,  therefore,  confider 
it  as  a  poflible,  though  not  a  common,  impreg- 
nation. 

( b.)  Epsom  Salt.  This  fait  has  been  found 
in  considerable  proportions  in  the  purging  mine- 
ral waters  of  Epfom  in  Surrey  from  whence  it 
ftill  preferves  the  name  of  Epfom  fait  5  though  it 
may  be  procured  in  much  larger  quantities  from 
the  bitter  liquor  which  remains  after  the  cryftal- 
Jization  of  common  fait. 

Epfom,  or,  as  it  is  called  in  the  fhops,  the 
bitter  cathartic  fait,  is  compofed  of  the  vitriolic 
acid  and  the  earth  of  magnefia :  and  as  the  vi- 
triolic acid  has  a  more  powerful  attraction  to  a 
fixed  alkali,  than  to  any  of  the  abforbent  earths, 
it  furnifhes  us  with  an  eafy  tell  by  which  we  may 
diftinguiflr  Epfom  from  Glauber's  fait,  when  they 
are  in  a  ftate  of  folution.  If  we  add  a  few  drops 
of  the  ley  of  tartar  to  a  folution  of  .Glauber's  fait 
in  diftilled  water,  no  change  is  obfervable;  but 
when  we  add  thefe  to  a  folution  of  Epfom  fait,  a 
precipitation  of  the  earth  of  magnefia  immediately 
takes  place,  occafioned  by  the  aifociation  of  the 

C  3  alkali 
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alkali  with  the  vitriolic  acid,  which  diflodges  the 
magnefia :  and  in  this  manner  magnefia  alba  is 
commonly  prepared ;  but  it  requires  frequent 
ablutions  till  the  water  which  comes  off  no  longer 
retains  that  bitter  tafte  peculiar  to  the  fait. 

The  magnefia  in  the  above  procefs  will  fer- 
ment ftrongly  with  acids.  But  if  the  caufiic  alkali 
were  to  be  employed  in  the  precipitation,  the 
magnefia  would,  by  that  means,  be  deprived  of 
its  fixed  air,  and  would  refemble  the  calcined 
fort  in  every  particular  :  The  reafon  is,  that  fixed 
air  having  a  ftronger  attraction  to  a  fixed  alkali 
than  to  the  earth  of  magnefia,  it  forfakes  the  lat-  - 
ter  to  unite  with  the  former,  which  had  been  be- 
fore deprived  of  its  air  by  quick-lime.  This  ex- 
periment I  have  made,  and  have  found  it  to  anfwer 
my  expectations.  It  is  introduced  here  as  a  hint 
'  to  thofe  who  are  defirous  of  depriving  magnefia 
of  its  fixed  air,  without  the  procefs  of  calcination. 

It  is  only  necefTary  farther  to  remark  on  the 
fubject  of  Epfom  fait,  that  it  is  not  confined  to 
the  fprings  of  Epfom,  but  has  been  found  in 
many  others,  both  in  England  and  on  the  Con- 
tinent j  fo  that  we  may  fafely  enumerate  it 
among  the  more  frequent  impregnations  of  mi- 
neral waters., 
i  (c.)  Nitre. 
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(c.)  Nitre.  That  nitre  fometimcs  enters  into 
the  compofition  of  mineral  waters  we  have  before 
attempted  to  prove,  from  the  unqueftionable  evi- 
dence of  M.  Margraaf,  and  others.  We  have 
alio  remarked  that  this  fait  has  been  fuppofed  to 
form  a  more  frequent  impregnation,  than  has 
been  found  true  in  reality :  and  we  are  far  from 
thinking,  that  the  nitre  difcovered  in  the  waters 
at  Berlin  ought  to  be  confidered  as  a  foffil  pro- 
duction :  we  rather  imagine  that  it  was  firft  ge- 
nerated on  the  furface  of  the  earth,  and  from 
thence  was  warned  down  by  the  rains  into  the 
waters  in  which  it  was  found  collected. 

That  this  is  the  molt  probable  opinion  we  are 
led  to  believe  from  what  Margraaf  farther  re- 
lates, viz.  that  a  fmall  portion  of  the  fixed  ve- 
getable alkali  was  found  to  accompany  the  nitre, 
which  is  feldom,  if  ever,  a  natural  production  of 
the  interior  parts  of  the  earth. 

( d.)  Common  Salt.  Of  all  the  neutral  falts 
with  which  waters  are  liable  to  be  impregnated, 
fea  fait  is  the  moil  frequent ;  as  there  is  hardly 
an  example  of  a  fpring  totally  free  from  it.  It  is 
compofed  of  the  muriatic  acid  and  the  foffil  al- 
kali ;  and  is  found  in  great  abundance  in  many 
parts  of  the  earth,  as  well  as  in  the  ocean  :  yet 

C  4  there 
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there  is  reafon  to  believe  that  the  muriatic  acid 
has  never  been  met  with  in  a  feparate  Jlate,  either 
in  the  earth,  or  in  the  fea.  This  may,  perhaps, 
be  fatisfactorily  accounted  for  when  we  confider, 
that  thofe  foflil  bodies  to  which  the  muriatic  acid 
has  hitherto  been  found  united,  are  not,  like  the 
vitriolic  pyrites  and  aluminous  earths,  fubjec~t  to. 
deliquation,  or  fpontaneous  folution,  fo  as  to  allow 
of  a  feparation  of  the  acid ;  'nor  to  decompofition 
by  the  admixture  of  other  fubftances  :  for  though 
the  acids  of  vitriol  and  of  nitre  expel  the  acid  of 
fea  fait  from  its  bafis,  efpecially  when  aflifted  by 
heat ;  yet  the  vitriolic  acid  is  never  found  in  the 
bowels  of  the  earth,  in  fuch  quantity  as  to  pro- 
duce, in  this  cafe,  any  effect ;  and  the  nitrous 
acid  is  not  a  foflil  production.  Hence  the  ma- 
rine acid  is  always  found,  when  native,  in  a  com- 
pound ftate,  united  to  the  mineral  alkali,  and 
generally  to  fome  other  extraneous  body  of  the 
earthy  or  faline  kind,  from  which  the  marine  fait 
is  purified  when  prepared  for  ufe. 

When  common  fait  is  obtained  from  fea  water, 
it  is  called  Sea  Salt ;  when  from  fprings,  Sal  Fon^ 
tanum ;  and  as  there  are  mines,  in  almoft  every 
country,  containing  large  maffes  of  this  fait,  it 
has  received  the  name  of  Rock  Salt ;  fome  of  thefe 
pieces  are  remarkably  tranfparent,  and  the  fak 
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has  thence  been  called  Sal  Gemma..  There  are 
ibme  of  thefe  fait  mines  in  England,  particularly 
at  Northwich,  where  the  ftrata  lie  very  deep,  and 
fo  immenfely  thick,  that  the  miners  have  never 
yet  been  able  to  reach  the  bottom  of  them.  The 
fait  mines  near  Cracow  in  Poland,  though  they 
have  been  wrought  above  five  hundred  years,  are 
inferior  to  the  rock-falt-mines  of  Northwich  in 
refpect  to  the  quantity  which  is  annually  railed.* 
Thefe  falts,  though  they  have  received  different 
names,  and  have  been  obtained  from  different 
fources,  are  all  of  the  fame  nature  when  equally 
pure. 

Although  cold  water  is  capable  of  difTolving 
nearly  the  fame  quantity  of  common  fait,  as  water 
when  heated  yet  the  ocean  contains  lefs  fait 
towards  the  poles,  in  the  colder  climates,  and  a 
larger  proportion  under  the  equator,  where  the 
fun's  rays  have  a  more  powerful  influence ;  and 
this  may  be  accounted  for  from  the  greater  eva- 
poration of  the  aqueous  particles  that  muft  necef- 
farily  be  produced  by  a  vertical  fun,  than  in  lati- 
tudes liable  to  continued  froft. 

There  are  fprings  in  England  faturated  with 
Common  fait  j  and  feveral  in  Germany  which  are 

nearly 

*  Watson's  Chem.  Essays,  vol.  ii.  p.  40. 


r  26  ] 

nearly  fo :  and  fince  the  distribution  of  this  fak 
is  fo  general  over  the  whole  earth  j  and  is  of  eafy 
folubility  in  a  watery  menftruum,  we  are  at  no 
lcfs  to  explain,  how  fo  many  different  fprings  are 
liable  to  be  impregnated  with  it,  in  fuch  an  end- 
lefs  variety  of  proportions. 

(e.)  Sal  Ammoniac.  As  an  accidental  in- 
gredient in  mineral  fprings,  fal  ammoniac 
ought,  perhaps,  to  have  a  place  here  among 
the  neutral  *falts ;  but  it  does  not  appear  that  it 
has  ever  been  met  with  in  any  waters  except  fuch 
as  fpring  in  the  neighbourhood  of  volcanos. 
The  fal  ammoniac  of  the  ancients  is  now  com- 
monly fuppofed  to  have  been  a  fpecies  of  fal  gem  ; 
wThich  is  found  native  of  a  variety  of  colours,  oc- 
casioned by  flight  admixtures  of  different  metallic 
bodies.  Yet  fome  have  afferted  that  the  true  fal 
ammoniac  has  been  met  with  adhering  to  the 
fiffures  of  rocks,  and  other  cavities,  where  it  had 
been  formed  by  the  foot  of  volcanos,  which  had 
been  expofed  to  fuch  a  degree  of  heat  as  to  fublime 
the  fal  ammoniac  from  the  other  particles  which 
the  foot  contained.  From  hence  we  fee  the  pof- 
fibility,  that  this  fait  may  fometimes  be  wafhed 
by  the  rains  into  fuch  fprings  of  water  as  are  found 
to  iffue  from  the  earth,  in  countries  liable  to  vol- 
canic eruptions.  But  even  here  we  may  be  de- 
ceived 
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ccived,  unlefs  we  be  particularly  cautious ;  for 
Dr.  Neumann,  who  examined  the  faline  fub- 
ftances  thrown  out  by  volcanos,  and  which  have 
commonly  been  faid  to  be  fal  ammoniac,  found, 
that  they  frequently  contained  little  or  nothing 
of  an  ammoniacal  nature.  He  adds,  that  thefe 
faline  fubftances  were  of  various  colours,  red, 
green,  yellow,  and  others ;  that  in  fome  forts,  the 
volatile  alkali  was  really  found,  but  in  fmall  pro- 
portions only  i  and  that  the  greater  number  of 
them  contained  none  j  fome  participated  of  the 
vitriolic  acid,  and  fome  of  the  marine  j  fome  held 
an  actual  fulphur,  and  fome  had  a  cupreous,  or 
ferruginous  impregnation.  From  thefe  confide- 
rations,  we  may  draw  this  conclufion,  that  the  true 
fal  ammoniac,  compofed  of  the  muriatic  acid  and 
the  volatile  alkali,  can  very  feldom  occur  in  mi- 
neral waters,  and  never  at  any  great  diftance  from 
volcanos. 


III.  Of 
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III.   Of  Earths. 

f~\  F  the  earthy  bodies  which  have  been  found 
V^/  to  exift  in  different  fprings,  the  following 
are  the  principal,  viz, 

(a.)  Simple  Earth. 
(b.)  Calcareous  Earth. 
(c.)  Selenites. 
( d.)  Aluminous  Earth. 
(e.)  Magnesia.  . 

(a.)  Simple  Earth.  There  are  no  fprings  fo 
pure  as  not  to  afford,  on  evaporation,  more  or 
lefs  of  earth ;  but  when  they  contain  it  in  any 
remarkable  quantity,  it  is  always  of  the  calcareous 
kind  j  for  fimple  earth  feems  capable  of  fufpen- 
fion  only,  not  of  diffolution  in  a  watery  men- 
ftruum, 

(b.)  Calcareous  Earth.  This  earth  feems 
not  only  to  be  fufpended,  but  alfo  in  fome  mea- 
sure to  be  diffolved  in  water,  and  frequently 
without  the  intervention  of  any  other  body,  as 
will  appear  by  the  following  experiment.  If  a 
piece  of  common  chalk  be  infufed  in  diftilled  wa- 
ter, 
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ter,  it  will  be  found,  on  examination,  that  the 
water  has  attually  diffolved  a  portion  of  it  :  for 
though  the  water  ftill  appears  colourlefs,  if  we 
add  a  few  drops  of  a fatur cited  folution  of  lead  in 
the  nitrous  acid,  the  mixture  will  immediately 
become  turbid,  occafioned  by  the  precipitation  of 
the  lead. 

Some  waters  naturally  contain  calcareous  e&rth 
in  fuch  pr-oportions  as  to  acquire  the  name  of 
ptrefying  Springs ,  in  which  if  moffes,  or  other  ve- 
getable productions  be  depofited,  ftrong  incrufta- 
tions  are  formed  upon  the  furfaces  of  them ;  and 
if  the  vegetable  bodies  are  of  a  porous  texture, 
and  the  water  has  free  accefs  to  their  internal  fub- 
ftance,  the  whole  feems  to  be  converted  into  a 
folid  heavy  mafs,  refembling  the  original  appear- 
ance of  the  vegetable. 

The  earthy  matter,  which  waters  of  this  clafs 
contain,  frequently  feparates  without  any  affift- 
ance  from  art,  if  a  part  of  the  fluid  be  allowed  to 
exhale  in  the  open  air  ;  from  whence  we  can  ac- 
count for  the  formation  of  thofe  numerous  fta- 
lactites,  or  pointed  drop-ftones,  which  are  often 
met  with  in  the  caverns  of  the  earth.  Yet  in  all 
petrefying  fprings,  even  thofe  which  poffefs  this 
property  in  a  remarkable  degree,  the  quantity  of 

calcareous 
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calcareous  earth  they  contain,  is  very  fmall  j  and 
for  this  reafon  petrefadions  are  formed  by  flow- 
degrees. 

It  is  by  the  gradual  dropping  of  fprings  of  this 
kind,  that  large  columnar  maffes  are  formed  in 
the  celebrated  cave  at  the  Peak  in  Derbylhire. 

Calcareous  fpar  is  of  this  nature,  and  is  eafily 
diftinguifhed  by  its  effervefcence  and  folution  in 
the  nitrous  and  marine  acids,  and  by  a  felenitical 
precipitation  from  folutions  of  it  in  the  above 
acids,  when  the  vitriolic  is  added. 

This  fpar  is  neither  fo  hard,  nor  fo  heavy  as 
the  felenitical  one  which  will  be  prefently  men- 
tioned, but  like  that,  it  cryftallizes  into  a  great 
variety  of  forms. 

Some  waters  contain  calcareous  earth  in  fuch  a 
ftate,  as  to  make  them  refemble  lime-water  from 
which  it  would  appear,  that  this  earth  had  been 
actually  fubjefled  to  a  degree  of  heat  fufficient  to 
convert  it  into  quick-lime.  The  moft  remarkable 
inftance  of  this  fort  has  been  difcovered  in  the 
examination  of  the  Caroline  waters,  at  the  Ca- 
roline Baths  in  Germany,  which  refemble  in 
tafte,  and  in  reality  pofTefs,  all  the  other  qualities 

of 
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of  lime-water ;  and  lead  us  to  fufpecl:  that  they 
may  poffibly  contain  a  quantity  of  real  lime : 
though  it  may  be  difficult  to  account  for  this 
phenomenon  in  a  fatisfaftory  manner  yet  it  is 
perhaps  probable,  that  ftrata  of  lime  Hone  may 
approach  fo  near  to  fubterraneous  fires,  as  to  un- 
dergo the  necefTary  changes  obfervable  in  the 
production  of  quick-lime :  but  this  can  happen 
but  very  feldom,  and  only  in  particular  fituations; 
becaufe  the  prelTure  of  the  earth,  and  the  want 
of  a  due  fupply  of  atmofpherical  air,  muft,  in 
general,  prove  unfavourable  to  fire  within  the 
bowels  of  the  earth.  Yet  how  are  .we,  upon 
any  other  fuppofition,  reafonably  to  account 
for  thofe  copious  ft.reams  of  water,  which 
iflue  from  the  earth  in  a  heated  ftate ;  and  which 
have  continued  to  flow,  with  little  or  no  varia- 
tion, from  the  remoteft  periods  of  hiflory  ?  Water 
patting  through  beds  of  pyrites  cannot  folve  the 
difficulty ;  for  pyrites  once  heated  by  water  is 
decompofed,  and  the  heat  which  it  occafioned 
foon  after  ccafes  :  befides  it  is  improbable  there 
mould  be  fuch  a  regular  fupply  of  frefh  pyrites 
as  to  fupport  an  equal  temperature  of  heat  in 
waters  of  this  clafs.*  We  may  add,  that  waters 
heated  by  this  means  would  receive  fenfible  im- 
pregnations, which  many  of  them  do  not. 

In 

*  Treatife  on  Buxton  Waters  by  A.  Hunter,  M.D. 
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In  the  ifland  of  St.  Miguel,  one  of  the  princi- 
pal, and  moil  fertile  of  the  Azores,  there  are  a 
number  of  hot  fountains  in  different  parts  of  the 
valley  and  on  a  fmall  eminence,  by  the  fide  of 
the  river,  is  a  bafon  about  thirty  feet  in  diameter, 
where  the  water  continually  boils  with  prodigious 
fury.  In  the  middle  of  the  river  are  feveral  places 
where  the  water  fprings  up  fo  hot,  that  a  perfon 
cannot  dip  his  fingers  into  it  without  being  fcald- 
ed.  f  There  are  alfo  fprings  in  Iceland,  the  heat 
of  which  is  faid  to  be  equal  to  that  of  boiling  wa- 
ter ;  one  of  them,  in  particular,  raifed  the  ther- 
mometer to  213  degrees. J 

Would  it  not  be  abfurd  to  imagine  that  thefe 
effects  were  produced  by  fimple  mixture  ;  or  by 
the  folution  of  vitriolic  pyrites  ? 

We  muft,  therefore,  have  recourfe  to  fubter^ 
raneah  fires  to  explain  thefe  phenomena:  But 
when  thefe  fires  were  firft  kindled  ;  by  what  fort 
of  fuel  they  are  ftill  maintained ;  at  what  depths 
below  the  furface  of  the  earth  they  are  placed; 
whether  they  have  a  mutual  communication ;  what 
are  their  dimenfions  i  and  how  long  they  may 

continue, 

*  Philosophical  Trans,  vol.  Ixviii.  p.  605. 
4  Von  Troil's  Letters  on  Iceland,  vol.i.  p.  185. 
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continue,  are  queftions  which  do  not  admit  an 
eafy  decifion.  § 

(c.)  Selenites.  Calcareous  earth  is  alfo  fuf- 
pended  in  water  by  the  vitriolic  acid,  which  has  a 
ftrong  attraction  to  this  earth,  and  forms  with  it 
an  infipid,  felenitical  concrete,  or  gypfum.  This 
always  porTeffes  the  property  of  rendering  water 
hard,  and  unfit  for  ceconomical  ufes ;  but  in 
many  parts  of  the  world  produces,  nearly  in  the 
fame  manner  as  thofe  waters  do,  in  which  calca- 
reous earth  is  fufpended  without  the  vitriolic  acid, 
a  great  variety  of  curious  native  ftalactites,  or, 
as  they  are  called,  petrefactions.  Some  of  thefe 
are  of  uncommon  magnitude,  and  continue  to 
receive  daily  additions  from  the  water  that  drops 
gradually  upon  them,  till  their  own  weight,  at 
length,  diflodges  them  from  the  rocks  to  which 
they  once  adhered. 

This  felenitical  compound  frequently  fills  up 
the  fifTures  in  mountains,  called  veins,  where  the 
ores  of  metals  are  met  with  in  greater  plenty ; 
when  friable  and  foft,  it  obtains  the  name  of  Spar, 
has  a  flaky  ftructure,  breaks  into  a  fort  of  rhom- 
boidal  form,  and  is  remarkable  for  its  extraordi- 
nary weight,  in  which  it  exceeds  all  other  earthy 
fubftances. 

D  Pieces 
§  Watfon's  Effays,  vol.  i.  p.  183. 
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Pieces  of  this  kind  of  fpar,  which  are  harder 
and  more  tranfparent  than  the  reft,  are  often  con- 
verted, by  the  hand  of  the  artift,  into  pyramidal 
columns  and  vafes  of  Angular  beauty,  which,  of 
late  years,  have  been  in  great  efteem  for  fupply- 
ing  the  drawing-room  with  fome  of  its  moft  ele- 
gant ornaments. 

When  calcareous  earth  is  united  to  the  muriatic 
acid,  it  forms  fixed  ammoniac  and  fome  have 
afferted,  that  this  compound  has  fometimes  been 
found  in  mineral  waters  ;  while  others  have  denied 
the  poMibility  of  fuch  an  impregnation.  Future 
difcoveries  may,  perhaps,  unfold  the  truth.  Were 
I  to  offer  a  conjecture,  it  mould  be,  that  though  the 
marine  acid  is  never  met  with  in  a  feparate  ftate, 
yet  its  union  with  the  foffil  alkali,  in  conjunction 
with  earthy  fubflances,  is  fo  frequent,  that  it  is 
probable  it  may  be  fometimes  found  united  to  an 
earth  alone,  without  an  alkali ;  and  may  thereby 
form  the  combination  in  queftion. 

We  are  alfo  told,  that  this  earth  is  fometimes 
fufpended  in  water  by  means  of  the  nitrous  acid> 
producing  calcareous  nitre. 

(d.)  Aluminous  Earth.  Alum  affords  an- 
other impregnation  of  the  compound  kind,  in 

which 


[   3S  3 


which  the  vitriolic  acid  is  united  to  a  fort  of  ar- 
gillaceous earth ;  yet  forms  not  a  perfect  alum, 
but  a  mixture  in  which  the  acid  predominates ; 
and  which  will  not  afford  cryftals  unlefs  an  alka- 
line fait  be  added.  Hence  it  appears,  that  there 
are  no  experiments  to  prove  the  exiftence  of  per- 
fect alum  in  mineral  waters ;  a  fpecies  of  it  only 
has  hitherto  been  difcovered,  in  which  the  vi* 
triolic  acid  fo  far  prevails  as  not  to  allow  of  the 
formation  of  thofe  cryftalline  appearances  peculiar 
to  alum. 

(e.)  Magnesia.  The  earth  of  magnefia  is 
alfo  found  in  affociation  with  the  vitriolic  acid, 
which  together  compofe  Epfom  fait  a  frequent 
ingredient  in  mineral  waters  ;  efpecially  thofe  of 
the  purging  kind.  For  a  farther  account  of  which 
fee  the  article  Epfom  Salt,  at  page  21. 
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IV.  Of  Sulphur. 

OULPHUR  is  a  fubftance  plentifully  diffused 
O  throughout  the  mineral  kingdom  ;  there  are 
few  ores  of  metals  which  do  not  contain  more  or 
lefs  of  it  j  the  exceptions  are  thofe  of  tin,  bifmuth> 
and  cobalt  :  but  it  is  found  united  to  almoft  all 
the  reft  ;  particularly  to  the  ferruginous  ore  call'd 
Pyrites,  from  which  confiderable  quantities  of 
fulphur  are  extracted  in  Sweden  and  Saxony,  where 
this  ore  is  plentiful,  and  where  the  principal  ful- 
phur-works  are  eftablilhed. 

Sulphur  has  alfo  been  found  in  its  native  ftate, 
in  bright  yellow  tranfparent  mailes,  though  more 
commonly  in  opaque  ones  of  a  greemlh  colour. 
The  volcanos  of  Italy  furnifh  it  very  copioufly, 
and  it  has  alfo  been  met  with  in  thofe  of  Ice- 
land*     There  is  reafon  to  believe  it  is  pro- 
duced in  thefe  places,  by  the  pyrites  that  contains 
it  which  being  aded  upon  by  a  natural  fire,  the 
fulphur  rifes  in  fteam,  which  is  at  laft  condenied 
on  the  furface,  and  in  this  form  produces  what  is 
'  called  Sulphur  vivum. 

Sulphur 


*  Von  Troil's  Letters  on  Iceland,  p.  237. 
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Sulphur  is  compofed  of  the  vitriolic  acid,  and 
phlogifton ;  but  the  latter  is  in  fo  very  frnall  a 
proportion,  that  in  fixteen  ounces  of  fulphur, 
there  are  upwards  of  fifteen  ounces  and  fix 
drachms  of  pure  vitriolic  acid.  Hence  it  appears 
that  a  pound  of  fulphur  affords  fcarcely  two 
drachms  of  inflammable  matter.* 

From  the  nature  of  this  compound  we  may 
juftly  conclude,  that  it  is  not,  of  itfelf,  foluble 
in  water,  unlefs  it  be  firft  united  to  an  alkaline 
fait,  or  calcareous  earth,  which  it  always  is,  when 
fufpended  in  water  in  any  confiderable  quantity ; 
though  a  fmall  portion  of  it  may,  as  Dr.  Nooth 
informs  us,  be  rendered  foluble  by  means  of 
fixed  air. 

Thofe  waters,  however,  which  diftinguim  them- 
felves  by  the  fmell  of  hepar  fulphuris,  do  not  al- 
ways contain  that  mixture,  but  in  general  fo  little 
of  actual  fulphur,  that  it  has  been  doubted  whe- 
ther they  contain  any ;  fince  this  fmell  may  be 
produced  without  the  prefence  of  fulphur  in  fub- 
ftance.  The  waters  of  Aix-la-Chapelle  are  faid 
to  afford  true  fulphur  on  the  upper  parts  of  the 
conduits  through  which  the  waters  pals  5  but  it 
does  not  appear  that  any  fulphur  is  depfited  in 

D  3  them : 

*  Neumann's  Chemistry,  article  Sulphur. 
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them  :  for  a  writer  on  this  fubject  has  remarked*, 
that  thefe  waters  do  not  contain  fulphur  actually 
diffolved  in  them ;  but  are  impregnated  with  a 
phlogifton  and  an  acid,  which  being  in  a  volatile 
ftate,  are  fublimed,  meet  on  the  furface  of  the 
conduits,  and  there  unite  into  perfect  fulphur 
which  did  not  naturally  exift  in  the  water. 

There  is,  therefore,  another  matter  of  the  vo- 
latile kind  which  waters  called  fulphureous  com- 
monly contain ;  viz.  a  fubtile  vapour,  which  it 
is  impoffible  to  obtain  in  a  folid  form,  but  which 
produces  the  fame  effects  on  lead,  &c.  as  the 
fumes  arifing  from  fulphur  and  imparts  to  thefe 
waters,  when  prefent  in  large  quantities,  thefmell 
of  hepar  fulphuris,  putrid  eggs,  or  the  fcourings 
of  a  gun. f 

The  addition  of  an  acid,  to  a  folution  of  ful- 
phur in  water  by  means  of  a  fixed  alkali,  or  calca- 
reous 

*  Monro  on  Mineral  Waters. 

f  There  is  a  remarkably  ftrong  fulphureous  water  at  Caftle- 
Loed  in  the  county  of  Rofs,  in  Scotland  ;  but  though  Dr.  D. 
Monro  took  uncommon  pains  to  obtain  fulphur  from  it  in  a 
folid  form,  the  quantity  was  fo  fmall  as  to  give  him  reafon  to 
conclude,  that  the  water  contained  only  a  very  fmall  portion  of 
genuine  fulphur  ;  but  that  it  was  highly  impregnated  with  a 
volatile  fulphureous  vapour,  which  foon  evaporates  when  expofed 
to  the  open  air,  and  flies  off  immediately  when  expofed  to  heat. 

Phil.  Trans,  vol.  lxii. 
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reous  earth,  caufes  a  fetid  vapour  to  arife,  which 
refembles  the  fubtile  fulphureous  vapour  contained 
in  natural  fulphureous  waters  j  and,  like  that, 
difcolours  bright  metallic  bodies,  even  at  a  con- 
fiderable  diftance. 

It  is  obferved  by  Neumann,  that  fixed  alkaline 
falts  precipitate  fulphur  from  folutions  of  it  made 
with  quick-lime;  and  that  the  fetid  fmell,  fo  ftrong 
in  all  precipitations  of  fulphur  by  acids,  is  not 
here  perceivable.  May  we  not  hence  be  led  to 
conclude,  that  during  the  precipitation  of  the 
fulphur  from  the  folution  made  with  an  alkaline 
fait,  or  calcareous  earth,  by  the  vitriolic  acid,  a 
part  of  the  acid  is  detached  in  a  volatile  form,  and 
rifes  into  vapour,  carrying  along  with  it  a  fmall 
portion  of  the  inflammable  principle  ?  And  will 
a  natural  procefs  of  this  nature,  account  for  the 
production  of  that  fulphureous  vapour  which  oc- 
curs fo  frequently  in  mineral  waters  ?  Or,  muft 
we  have  recourfe  to  a  combination  of  the  vola- 
tile vitriolic  acid  with  a  very  fubtile  bitumen  ? 
It  is  indifputably  evident,  that  this  vapour  is 
compofed  of  the  phiogiftic  principle  joined  to 
fome  other  fubftance,  of  which  we  are  ignorant, 
but  which  may  poftibly  be  the  volatile  vitriolic 
acid.  Dr.  Watfon  found  that  the  vitriolic  acid, 
when  aflifted  by  heat,  was  capable  of  difiblving 

D  4  "  the 
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the  common  Derbyshire  lead-ore,  and  that  a  great 
quantity  of  air  was  extricated  during  the  procefs  : 
he  caufed  this  air,  as  it  was  discharged  from  the 
ore,  to  pafs  through  a  high  bended  tube,  into  a 
bottle  full  of  pump-water ;  the  water  in  a  very 
little  time  acquired  the  fetid  fmell  of  Harrogate 
Water  *. 

It  is  poflible  that  thefe  waters  may  receive  their 
fulphureous  impregnation  in  the  following  man- 
ner.   Let  us  fuppofe  that  a  mineral  water  ori- 
ginally contains  hepar  fulphuris  in  its  proper 
form,  and  that  in  its  progrefs  towards  the  fpring 
it  meets  with  the  vitriolic  pyrites,  or  aluminous 
flates,  containing  a  fuperabundant  quantity  of 
the  vitriolic  acid:  in  that  cafe,  the  hepar  ful- 
phuris will  be  decompofed,  the  fulphur  precipi- 
tated, and  a  fetid  vapour  produced.    This  would 
alfo  explain  to  us  the  reafon  why  fulphureous 
waters  feldom,  or  never  contain  fulphur  in  fub- 
ftance ;  becaufe  it  muft  be  precipitated  when  in 
contact  with  the  vitriolic  acid.    I  offer  this  opi- 
nion with  diffidence,  and  hazard  it  only  becaufe 
we  have  hitherto  had  no  attempts  made,  as  far  as 
I  know,  to  account  for  the  generation  of  this 
principle  in  natural  fprings ;  and  that  the  atten- 
tion of  others,  better  qualified  than  myfelf,  may  be 
turned  towards  its  farther  inveftigation. 

V.  Of 

*  Watson's  Essays,  vol.  iii.  p.  197  &  fcq. 
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V.   Of  Bitumens, 

TJITUMINOUS  bodies  are  found,  in  their 
_D  native  ftate,  in  various  parts  of  the  world, 
fometimes  iffuing  from  the  crevices  of  rocks;  at 
other  times,  in  the  bowels  of  the  earth,  or  on 
the  furface  of  fprings.  They  are  all  very  in- 
flammable, but  differ  from  each  other  in  refpect 
to  confidence  j  fome  being  in  a  fluid,  others  in  a 
folid  form. 

To  the  clafs  of  bitumens  we  may,  perhaps, 
refer  that  extraordinary  vapour  which  is  met  with 
in  particular  mines.  It  is  of  a  very  fubtile  na- 
ture, and  is  called  by  the  miners  the  Fire-Damp ; 
which  is  totally  different  from  that  noxious  va- 
pour before  mentioned  under  the  name  of  Choke- 
Damp  •,  this  confifts  of  mephitic  air,  and  is  par- 
ticularly difcriminated  by  its  fatal  effects  on  ani- 
mal life,  and  the  property  it  poffeffes  of  extin- 
guishing flame.  But  the  fire-damp,  which  we 
are  now  confidering,  does  not,  in  the  mixed  ftate 
in  which  it  is  commonly  found,  render  the  air 
unfit  for  refpiration  ;*  it  is,  however,  liable  to  take 

fire 

*  One  of  the  greateft  foughs,  or  fubterraneous  paflages  which 
has,  perhaps,  ever  been  formed  in  Great  Britain,  is  that  which 

is 
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fire  on  the  approach  of  flame,  which  is  its  mod 
dangerous  quality  :  this  effect  is  as  inftantaneous 
as  the  explofion  of  gun-powder,  and  the  confe- 
quences  are  equally  dreadful. 

At  the  time  when  I  wrote  this,  June  13th, 
1783,  a  lamentable  example  of  the  fatal  effects  of 
the  fire-damp  happened  in  this  neighbourhood, 
viz,  at  the  colliery  at  Middleton  near  Leeds,  in 
which  nine  perfons  loft  their  lives,  by  a  fudden 
explofion  of  this  inflammable  air.  The  fact  was 
as  follows ;  the  workmen,  in  one  of  the  lower 
mines,  being  incommoded  with  water,  made  an 
opening  for  it  to  pafs  into  fome  old  works,  into 
which  the  air  rufhed,  and  illuing  out  again  at  an 
aperture  which  communicated  with  an  upper  mine 
at  a  diftance,  it  carried  along  with  it  a  large  body 
of  inflammable  vapour,  which  had  been  confined 
for  want  of  a  free  circulation  of  air  from  the 
fhaft and  here  coming  into  contact  with  the 
flame  of  fome  candles,  by  the  light  of  which  fe- 
veral  men  were  at  work  in  the  upper  mine,  it  in- 
ftantly  exploded  with  fuch  violence  as  to  kill  five 

or 

is  called  Hell-Car-Sough,  in  Derbyfhire  ;  this  Cough  is  driven 
through  a  ftratum  of  Jbale,  and  the  workmen  are  much  troubled 
■with  inflammable  air,  from  which  they  fecure  themfelves  by 
keeping  great  fans  conftantly  in  motion  ;  for  the  inflammable 
air  being  drawn  down  from  thence  and  mixed  with  common 
air  by  the  motion  of  the  fans,  it  is  circulated  in  the  fough  with- 
out danger."    Watson's  Essays,  vol.  iii.  p.  8. 
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or  fix  of  the  miners  upon  the  fpot.  The  work- 
men who  had  made  the  opening  in  the  lower 
mine,  and  had  been  innocently  the  caufe  of  this 
calamity,  did  not  then  fuffer;  but  hearing  the 
explofion,  and  fearing  they  might  be  fuffocated 
if  they  kept  their  fituation,  confulted  about  the 
bell  means  to  be  taken  to  fave  their  own  lives, 
and,  at  lalt,  determined  to  make  their  way  to  the 
maft.  In  doing  this,  they  had  to  walk  through 
that  part  of  the  mine  where  the  men  had  been 
killed,  and  where  the  fulphureous  vapour  ftill  re^ 
mained  fo  ftrong,  that  in  attempting  to  pafs 
through  it,  three  or  four  of  them  dropped  down 
dead,  and  only  a  very  few  efcaped  to  tell  the 
dreadful  narrative. 

But  though  this  inflammable  vapour  is  thus 
liable  to  be  ignited  when  the  flame  of  a  candle  is 
applied  to  it  j  yet  it  has  been  fuppofed,  that  a 
fpark  produced  by  the  collifion  of  flint  and  fteel, 
would  not  produce  any  fuch  effect ;  and  in  order 
to  gain  the  advantages  of  light,  without  ha-zard, 
in  coal-mines,  engines  have  been  contrived,  con- 
firming of  a  wheel  made  to  turn  conftantly  round, 
and  to  ftrike  againft  flints  properly  placed  to  re- 
ceive the  repeated  percufiions. 

Thefe  engines  are  ufed  in  fome  of  the  collieries 
in  the  neighbourhood  of  Newcaftle  3  and  have,  I 

believe 
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believe,  hitherto  anfwered  the  intention  without 
danger.  If  this  has  been  found  true  by  repeated 
trials,  we  have  great  reafon  to  lament  that  it  has 
not  been  generally  adopted.  Humanity  calls 
upon  us  to  employ  every  meafure  by  which  the 
lives  of  our  fellow  creatures  may  be  preferved. 
But  the  fact  mould  be  well  afcertained  whether  a 
fpark  be  innocent  or  otherwife,  before  fuch  en- 
gines as  we  have  mentioned  be  uled ;  becaufe  it 
has  been  faid,  that  a  fpark  fuddenly  thrown  off 
from  fteel  is  not  always  harmlefs.  Cavallo  *  re- 
marks, "  that  it  is  a  common  practice  among  the 
miners  to  try  the  liardnefs  of  ftones  by  ftriking 
them  againft  a  fteel,  and  obferving  if  they  pro- 
duce any  fparks  of  fire  ;  this  practice  mould  not 
be  permitted  near  the  fire-damp,  it  having  been 
lately  obferved,  that  even  a  fpark  of  that  fort  is 
fometimes  fumcient  to  inflame  that  elaftic  fluid." 

But  as  this  inflammable  vapour  is  generally 
confined  to  the  upper  part  of  the  mine,  unlefs 
when  the  air  is  agitated,  it  is  poflible,  that  an 
engine  of  the  kind  above  defcribed,  may  be  fafely 
employed  at  the  bottom,  where  it  will  be  mod 
wanted. 

Inflammable  air  appears  to  be  the  caufe  of  re- 
markable phenomena  in  particular  fprings,  of 

which 

*  Cavallo  on  Air,  p.  242,  in  a  note. 
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which  there  are  Tome  in  Italy :  they  are  in  a  (late 
of  agitation  continually,  as  if  boiling  with  vio  • 
lence,  yet  the  water  feels  cold  to  the  touch  $  but 
if  flame  be  applied  to  its  furface,  the  vapour 
which  arifes  from  it  takes  fire,  and  affumes  a  blue 
colour.  Wells  of  this  kind  have  alfo  been  met 
with  near  Wigan,  at  Brofely,  and  other  places  in 
England. 

The  natural  effects  produced,  in  fome  of  the 
larger  volcanos,  by  this  bituminous  elaftic  fluid, 
are  fometimes  lb  terrible,  as  to  give  occafion  to 
the  latin  poet  to  draw  the  following  lively  defcrip- 
tion  of  the  horrors  of  Mount  iEtna,  during  a 
volcanic  eruption  ; 

 Horrificis  juxta  tonat  /Etna  ruinis  : 

Interdumque  atram  prorumpit  ad  aethera  nubem, 
Turbine  fumantem  piceo,  et  candente  favilla  ; 
Attollitque  globos  flammarum,  et  fidera  lambit : 
Interdum  fcopulos,  avulfaque  vifecra  montis 
Erigit  erudtans,  liquefactaque  faxa  fob  auras 
Cum  gemitu  glomerat ;  fundoque  exaeftuat  imo.  -- 

Next 

*  The  port  capacious  and  fecure  from  wind, 
Is  to  the  foot  of  thundering  /Etna  join'd  : 
By  turns  a  pitchy  cloud  fhe  rolls  on  high,  1 
By  turns  hot  embers  from  her  entrails  fly,  ? 
And  flakes  of  mounting  flames  that  lick  the  flcy.  * 
Oft  from  her  bowels  mafly  rocks  are  thrown, 
And  fliiver'd  by  the  force,  come  piecemeal  down. 
Oft  liquid  lakes  of  burning  fulphur  flow, 
fed  from  the  fiery  fpririgs  that  boil  below. 

D  R  V  D  E  N. 
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Next  in  degree  of  fubtility  we  may  mention  a 
fpecies  of  bitumen  called  Naphtha,  which,  in 
its  natural  Mate,  is  as  fluid  as  fpirit  of  wine,  and 
confiderably  lighter,  fo  that  it  fwims  on  the  fur- 
face  of  the  latter. 

Naphtha  is  extremely  volatile,  colourlefs,  and 
of  a  ftrong  fmell ;  and  fo  highly  inflammable, 
that  it  has  been  thought,  by  fome,  to  have  been 
formerly  made  ufe  of  in  the  compofition  of  the 
fuppoled  inextinguifhable  Greek  nre.f 

It  burns  with  fmoke,  as  all  oils  do  ;  and 
IQempfer  obferves,.  that  it  is  frequently  gathered 
from  the  furface  of  particular  fprings  in  Perfia, 
and  in  the  Eaft-Indies,  where  it  is  employed  for 
making  varnilhes,  as  well  as  for  lamps. 

Other  kinds  of  bitumen,  inferior  to  naphtha 
in  point  of  fubtility,  are  called  Petrolea,  from 
their  being  met  with  oozing  through  the  crevices 
of  rocks  though  thefe,  like  the  former,  are 
fometimes  found  fwimming  on  the  furface  of  wa- 
ters ;  and  differ  little  from  naphtha  but  in  con- 
fiftence  and  colour. 

There  are  fome  other  foflil  fubftances,  of  the 
oily  inflammable  kind,  ftill  greatly  inferior  to 

thofe 

f  See  Neumann's  Chemistry,  article  Naphtha. 
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thofe  we  have  mentioned,  in  degree  of  tenuity, 
having  the  thick  vifcid  confidence  of  the  vege- 
table balfams  ;  fuch  are  Barbadoes  tar,  and  Jew's 
pitch. 

But  although  thefe  bituminous  bodies  are  often 
found  on  the  furface  of  fountain  water,  yet  they 
are  incapable  of  folution  in  it,  except  by  the  in- 
tervention of  an  alkaline  fait,  or  calcareous  earth; 
which  by  uniting  with  them  produce  a  faponace- 
ous  mixture,  and  may  render  them  foluble  in 
aqueous  fluids  :  but  we  are  not  warranted  by  ex- 
perience to  fay,  that  they  afford,  in  this  form,  a 
common  impregnation.  When,  however,  naph- 
tha, and  petroleum  are  found  in  their  unmixed 
ftate,  floating  on  the  furface  of  water,  they  fo  far 
impregnate  it,  that  it  will  permanently  retain  a 
ftrong  bituminous  talle  and  fmell,  though  great 
pains  be  taken  to  feparate  them  from  the  water. 


VI.  Of 
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VI.   Of  Metallic  SubJIances. 

IT* ROM  among  the  metallic  fubftances  the 
JL  three  following  may  be  fele£ted,  as  none  of 
the  reft  have  ever  been  fuppofed  to  enter  into  the 
compofition  of  mineral  waters. 

( a.)  Iron: 
(b.)   Copper  : 
(c.)  Zinc. 

(a.)  Iron.  This  is  one  of  the  moft  common 
ingredients  in  mineral  fprings,  all  thofe  denomi- 
nated chalybeate  containing  more  or  lefs  of  iron ; 
which  is  more  readily  diffolved  by  faline  bodies 
than  any  other  metal  ;  its  diftribution  through 
the  interior  parts  of  the  earth  is  alfo  more  gene- 
ral. When  diflblved  in  natural  fprings,  it  is  coiri' 
monly  by  means  of  the  vitriolic  acid,  either  in  a  h 
fixed  or  volatile  ftate  :  when  by  the  former,  it  im- 
parts to  the  water  the  fame  properties  that  a  very 
flight  folution  of  fal  martis  does  ;  but  it  is  feldom 
obtained  from  mineral  waters  in  fuch  proportion 
as  to  afford  cryftals.  "  There  is  one  inflance,  how- 
ever, related  by  Dr.  Horfburgh,  where  this  fait 
was  procured  in  its  pure  cryftalline  ftate,  from 

the 
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the  water  of  a  fpaw  in  the  Hartfell  Mountains  in 
Scotland,  in  the  year  1750.* 

With  regard  to  the  fufpenfion  of  iron  by  the 
volatile  vitriolic  acid,  Dr.  Falconer  very  judicioully 
remarks,  that  when  we  are  certain  of  the  prefence 
of  the  vitriolic  acid  and  iron  in  a  water,  we  can 
feldom  obtain  it  in  a  cryftallized  form;  as  the 
vitriolic  acid  feems  here  to  have  been  extracted 
from  pyrites,  which  contains  it  in  a  volatile  ftate ; 
it  is  therefore  decompofed  on  being  expofed  to 
the  air,  the  iron  falls  down  in  form  of  ochre,  and 
the  water  lofes  its  chalybeate  tafte  and  qualities,  f 
This  circumftance  accounts  for  the  limpid,  co- 
lourlefs  appearance  of  thefe  chalybeate  waters 
when  they  firft  fpring  up  ;  and  for  the  yellow 
ochrous  fediment  depofitedin  the  channels  through 
which  they  run.  Fixed  air  is  alfo  capable  of 
keeping  iron  in  a  ftate  of  fufpenfion  in  water; 
but,  like  the  volatile  vitriolic  acid,  depofites  it 
when  expofed  to  the  atmofphere. 

» 

(b.)  Copper,  Copper  is  eafily  acted  upon, 
though  not  quite  fo  readily  as  iron,  by  all  the 
faline  fubftances  :  with  the  vitriolic  it  forms  blue 
vitriol,  which  is  fometimes  found  native  in  veins 

E  of 

*  Phyfical  and  Literary  Eflays,  vol.  i.  p.  341, 
f  Effay  on  Bath  Waters,  vol.  i.  p<  57, 
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of  copper,  but  never  in  the  fame  pure  unmixed 
ftate  that  it  appears  in  when  it  is  artificially  ob- 
tained ;  yet  fufficiently  perfect  to  impart  a  cu- 
preous impregnation  to  particular  fprings.  Ex- 
perience, however,  has  not  afforded  many  inflances 
of  this  fort,  probably  for  thefe  reafons,  becaufe 
copper  is  always  precipitated  from  the  vitriolic 
acid,  when  it  comes  into  contact  with  iron,  a 
metal  more  plentifully  distributed  through  the 
mineral  kingdom,  and  having  a  greater  affinity 
with  the  vitriolic  acid,  than  copper ;  and  becaufe 
the  latter  is  alfo  liable  to  decompofition  when  it  is 
in  contact  with  alkaline  falts,  or  abforbent  earths. 
Hence  cupreous  waters  feldom  retain  their  ori- 
ginal impregnation  till  they  fpring  from  the  earth, 
efpecially  if  they  have  had  a  long  paflage  before 
they  arrive  at  the  furface.  Thefe  waters  are  not, 
however,  like  the  chalybeate  kind,  fubject  to 
fpontaneous  precipitation  when  expofcd  to  the 
air. 

(c.)  Zinc.  This  femimetal  has  been  found  in 
great  plenty  in  various  parts  of  Europe,  in  Eng- 
land, as  well  as  on  the  Continent ;  and  in  ftill 
larger  quantities  in  the  Eaft-Indies.  It  is  fre- 
quently extracted  from  the  ores  of  other  metals, 
and  from  calamine,  which  is  its  peculiar  ore.  We 
may,  perhaps,  be  allowed  to  remark  here,  that 
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fulphur  refufes  all  union  with  zinc,  not  only  when 
it  is  applied  pure,  but  alio  in  the  ftate  of  hepar 
fulphuris.  This  points  out  a  method  of  purifying 
zinc  for,  by  throwing  in  fulphur,  and  applying 
heat,  die  fulphur  will  unite  with  the  other  bodies 
which  the  ore  may  contain,  and  leave  the  zinc 
pure. 

Zinc  is  eafily  difTolved  by  all  the  acids,  which 
have  a  ftronger  attraction  to  this  metal  than  to 
any  of  the  reft  j  accordingly,  it  precipitates  all 
the  others  from  their  folutions  in  any  of 
the  acids;  yet,  zinc  is  rarely  met  with  in  mi- 
neral waters  ;  and  when  it  is,  it  is  always 
by  means  of  the  vitriolic  acid,  with  which  it 
forms  white  vitriol  j  a  fait  fometimes  fpontane- 
oufly  produced  in  its  true  cryftallized  form, 
though  more  commonly  in  that  of  white  effloref- 
cences,  capable  of  folution  in  water,  which  proves 
them  to  be  of  a  faline  nature.  The  mines  of 
Goflar  afford  examples  of  this  kind. 

As  to  Arsenic,  there  have  hitherto  been  no 
certain  experiments  that  have  demonftrated  the 
prefence  of  this  poifonous  mineral,  in  any  waters 
that  have  been  fubjedted  to  examination.  If  from 
this  we  may  conclude,  that  they  are  never  ren- 
dered unwholefome  by  it,  how  happy  it  is  for  the 
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animal  creation  that  nature  has  made  this  falutary 
prohibition  in  its  favour. 

Arfenic  is  not  eafily  foluble  in  water,  and,  in  a 
natural  ftate,  is  commonly  fo  inveloped  with  ful- 
phur,  as  to  render  it  almoft  harmlefs.  I  know 
of  no  means,  except  where  art  has  been  employed, 
whereby  water  can  be  impregnated  with  it  lb  as 
to  prove  deleterious.  Yet  it  may  happen,  that 
particular  fprings  may  accidentally  contain  a  fmall 
quantity  of  arfenic,  becaufe  the  miners  are  ac- 
cuftomed  to  make  their  way  through  rocks  in 
mines,  by  means  of  fire,  and  hence  may  poffibly 
be  produced  thofe  arfenical  fumes,  which  readily 
communicate  their  baneful  effects  to  water. 

From  the  foregoing  confiderations  we  may 
conclude,  that  the  following  fubftances,  either 
feparately,  or  in  various  combinations,  do  fome- 
times  enter  into  the  compofition  of  different  mi- 
neral waters,  viz. 

I .  Fixed  air  ; 

1.  Vitriolic  acid ; 

3.  FofTil,  and  vegetable  alkalies ; 

4.  Epfom  fait  j 

5.  Nitre  j 

6.  Common  fait  3 

7.  Sal 
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7.  Sal  ammoniac,  in  the  neighbourhood  of 

volcanos  j 

8.  Simple,  calcareous,  felenitical,  and  alumin- 

ous earths,  and  the  earth  of  magnefia ; 
o.  Hepar  fuljphuris,  and  fulphureous  vapour  j 
10.  Bituminous  bodies  j 
n.  Metallic  fubftances  5  as 

(a.)  Iron ; 
'  (b)  Copper-, 
(c.)  Zinc* 
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P  A  R  T  II. 


OF  THE  METHOD  OF  ANALYSING 
MINERAL  WATERS. 

WE  mall  now  proceed  to  lay  down  fome 
general  rules,  which  mould  be  attended 
to  in  the  examination  of  mineral  waters  ;  and 
fhall  defcribe  fome  experiments,  which  may  enable 
us  to  difcover  each  of  the  foregoing  fubftances 
when  contained  in  water. 

i.  It  is  proper,  in  the  examination  of  mineral 
waters,  to  take  notice  of  the  fituation,  foil,  and 
face  of  the  country  in  the  neighbourhood.  If 
hilly  and  mountainous,  to  defcribe  of  what  ma- 
terials the  hills  are  compofed  ;  whether  of  calca- 
reous matter,  ftalactites,  gypfum,  free  ftone,  &c. 
Attention  ought  likewife  to  be  given  to  the  me- 
tallic minerals  ;  and  enquiry  made  whether  there 
be  any  veins  of  iron,  copper,  zinc,  lead,  &c.  It 
frequently  happens  that  fprings  take  their  rife 
from  the  bottom  of  mineral  veins,  and  therefore 
a  knowledge  of  the  nature  of  thefe,  may  throw 
light  on  the  contents  of  the  water. 

If 
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If  there  be  any  ftrata  of  coal,  alum,  rock-falt, 
6cc.  they  mould  be  noticed  in  the  account ;  as  all 
thefe  particulars  are  of  importance  in  the'hiflory 
of  mineral  waters. 

2.  Our  experiments  mould  always  be  made  on 
the  water  immediately  after  it  is  taken  up  from  the 
fpring ;  becaufe  fome  of  the  principles,  mention- 
ed in  the  foregoing  pages,  are  of  fo  fugitive,  and 
volatile  a  nature,  that  they  fly  off  in  a  very  fhort 
time ;  and  might,  if  the  water  were  conveyed  to 
a  diftance,  though  apparently  well  fecured  in  glafs 
bottles,  entirely  elude  our  obfervation. 

3..  The  fenfible  qualities  of  the  water  mould 
be  examined,  fuch  as  its  colour,  tafte,  fmell,  and 
alfo  its  temperature  by  a  well  graduated  ther- 
mometer. The  fcale  of  Fahrenheit  is  now  com- 
monly employed  for  this  purpofe.  Thofe  fprings 
that  are  generally  reckoned  cold,  are  of  a  middle 
temperature  between  the  heat  of  fummer,  and 
the  cold  of  winter,  which,  in  this  climate,  is 
about  48  degrees.  In  countries  where  the  fu  [Ti- 
mer's, heat  exceeds,  and  the  winter's  cold  fills 
fhort  of  ours,  the  middle  degree  may  be  about 
50°3  or  520. 

Variations,  in  thefe  refpe&s,  fometimes  depend 
upon  the  elevation  of  the  ground  from  whence 
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the  fpring  proceeds.  Thofe  who  have  attended 
to  this  circumftance  have  found,  that  fprings 
ifluing  from  the  fides  of  high  mountains,  and  at 
a  confiderable  diftance  from  their  bafe,  prove 
remarkably  colder  than  thofe,  which  flow  imme- 
diately from  the  bottom  of  the  mountains.  This 
is  eafily  explained,  fince  it  is  well  known  that 
mountains  are  always  colder,  the  higher  they 
rife  j  being  there  involved  in  a  colder  atmo- 
fphere. 

In  general,  therefore,  there  is  no  rule  by  which 
we  can  denominate  a  fpring  cold,  except  that  of 
obferving  the  middle  temperature  between  fum* 
mer  and  winter ;  or  the  ftate  of  the  air  in  caverns, 
at  a  confiderable  depth  underground  j  and  compar- 
ing the  heat  of  the  water  with  either  of  them. 

All  fprings  warmer  than  this  middle  tempera- 
ture are  called  hot ;  and  are  of  different  degrees 
of  heat  from  480  to  1500,  by  Fahrenheit's  ther- 
mometer. Some  few  of  them  will  coagulate  the 
albumen  ovi,  like  the  common  fire. 

As  the  quantity  of  water  thrown  out  by  many 
of  thefe  fprings  is  very  confiderable,  it  ftiews  that 
there  is  fome  immenfe  fource  of  heat,  near  which 
thefe  waters  run  j  and  that,  in  all  probability, 

they 
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they  are  conveyed  from  a  great  diftance,  before 
they  break  out  in  the  ftate  in  which  we  obferve 
them. 

When  we  are  taking  the  temperature  of  any 
mineral  water,  it  may  be  proper  to  compare  it 
with  that  of  a  common  fpring  in  the  neighbour- 
hood. 

4.  As  the  fubftances,  from  which  medicinal 
fprings  derive  their  efficacy,  are  often  contained 
in  very  fmall  proportions,  it  is  fometimes  not  eafy 
to  afcertain,  whether  they  are  prefent  or  not.  On 
this  account  it  will  be  neceflary,  that  a  large 
quantity  of  the  water  be  evaporated,  in  order  to 
obtain  a  fufficient  portion  of  precipitated  matter, 
for  examination.  In  doing  this,  as  the  fubject 
may  be  injured  if  long  expofed  to  heat,  it  will  be 
proper  to  evaporate  only  about  a  pint  of  the  water 
at  once,  in  a  veflfel  of  glafs,  or  china,  of  a  cy- 
lindrical form,  not  too  wide,  and  if  it  converge 
a  little  at  the  top,  it  would  be  ftill  better.  This 
veflfel,  when  filled  about  half  way  up  with  the 
mineral  water,  may  be  placed  in  a  water-bath, 
till  the  water  it  contained  be  evaporated  to  about 
-^-o-th  part,  which  fhould  then  be  poured  out  into 
fome  other  vefTel,  and  another  pint  of  the  mine- 
ral water  be  put  into  the  evaporating  cylinder. 

This 
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This  procefs  ought  to  be  repeated,  from  time  to 
time,  till  feveral  gallons  of  the  water  have  been 
evaporated  in  this  manner,  and  a  confiderable 
number  of  concentrated  rcfidua  are  obtained; 
which  mould,  at  laft,  be  all  poured  into  the  eva- 
porating veffel;  and  the  evaporation  carried  on, 
till  the  matter  begins  to  feparate,  or  to  cryftallize. 
The  procefs  may  then  be  conducted  in  the  man- 
ner ufually  directed,  for  the  cryftallization  of 
falts.  The  earth,  falts,  and  other  matters,  thus 
obtained,  are  to  be  carefully  feparated  from  each 
other,  and  fubjected  to  chemical  examination. 

5.  Befides  evaporating  the  water  in  this  man- 
ner, which  is  always  proper,  and  in  moft  cafes 
neceffary,  to  obtain  the  falts  in  their  true  cryf- 
talline  forms,  there  are  other  trials  to  be  made 
by  Mixture,  or  the  addition  of  certain  bodies, 
which  produce  effects  upon  the  water,  according 
to  the  nature  of  the  different  fubftances  it  may 
contain.  This  method  may  alfo  be  of  ufe,  when 
applied  to  the  evaporated  refiduum. 

In  order  to  render  our  experiments  accurate, 
great  care  mould  be  taken,  that  all  the  fubftances 
we  employ  in  making  them  be  genuine ;  and 
that  the  folutions  of  metals  be  kept  in  vials  with 
ground  glafs  floppies. 

Befides 
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Befides  a  Fahrenheit's  thermometer,  that  is 
known  to  be  properly  graduated,  we  mould  be 
provided  with 

1.  A  pint,  or  two,  of  diftilled  water  i* 

2.  An  infufion  of  litmafe  in  diftilled  water  ; 

3.  An  infufion,  or  frelh  fyrup,  of  violets ;  J 

4.  A  folution  of  corrofive  fublimate  in  dif- 

tilled water 

5.  A  faturated  folution  of  lead  in  the  nitrous 

acid  ; 

6.  A  folution  of  faccharum  faturni  in  dif- 

tilled water  j 

7.  Pure  vitriolic  acid,  diluted  with  diftilled 

water ; 

8.  A  folution  of  lead,  not  quite  Jaturated  with 

the  lead  j 

9.  Ley  of  Tartar ; 

jo.  A  folution  of  filver  in  the  nitrous  acid,  not 
fully  fiturated ; 

11.  Quicklime,  in  a  vial  clofely  corked  ; 

12.  An  infufion  of  galls  in  diftilled  water  ; 

13.  Cauftic  volatile  alkali,  or  fpirit  of  fal  am- 

moniac prepared  with  quicklime. 

The 

*  The  water  fhould,  for  this  purpofe,  be  diftilled  in  glafs 
vefiels. 

%  If  we  employ  fyrup  of  violets,  it  fhould  be  frefh,  and  truly 
prepared,  as  the  colour  is  fometimes  artificial,  and  will  not 
then  anfwer  the  intention. 
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The  Iaft  general  rule  we  (hall  mention  is,  that 
all  experiments  on  medicinal  waters  ought  not 
only  to  be  made  at  the  lpring  head,  as  has  been 
already  remarked,  but,  that  the  changes  produced 
may  be  more  accurately  oblerved,  each  experi- 
ment mould  be  repeated,  at  the  fame  time,  with 
dirtilled  water,  and  the  pureft  fort  of  fountain 
water  that  can  be  procured.  The  mixtures 
mould  likewife  remain  undifturbed  for  twenty- 
four  hours  at  leaft;  that  the  conclufions  may  be 
rendered  clear  and  decifive. 

I .  Experiments  to  dif cover  the  pre/ence  of  fixed  air. 

When  fixed  air  is  prefent  in  water,  it  lhews  itfelf, 
in  fome  meafure,  by  feveral  lenfible  qualities  ; 
fuch  as  a  brifk,  fparkling  appearance,  like  that  of 
fermented  liquors,  when  the  water  is  poured  from 
one  glafs  to  another;  or,  if  it  be  ftrongly  agitated 
in  a  vial,  a  hilling  noife  may  be  heard,  on  tak- 
ing out  the  cork,  which  is  occafioned  by  a  quan- 
tity of  this  air  ruining  out.  It  alfo  communicates 
to  the  water,  a  pungent,  fubacid  tafte  ;  and  fome- 
times  an  inebriating  quality  j  and  is  of  fo  volatile 
a  nature,  that  it  foon  evaporates,  when  expofed 
to  the  atmofphere,  efpecially  if  a  fmall  degree 
of  heat  be  applied  to  it. 

Waters  containing  fixed  air,  therefore,  may  be 
eafily  diftinguiflied  from  thofe  impregnated  with 
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an  actual  acid  j  which  neither  lofe  their  tafte,  by 
being  expofed  to  the  air,  nor  by  a  moderate  de- 
gree of  heat.  If  the  infufion  of  litmafe,  which 
is  of  a  purple  colour,  be  added  to  water  con- 
taining air,  it  is  immediately  changed  into  a 
bright  red.  The  fame  effecl:  is  produced  upon  it, 
by  an  acid  and  to  determine  to  which  of  thefe 
the  change  is  owing,  it  is  neceffary  to  expofe  the 
mixture  to  the  atmofphere.  If  the  red  colour 
depends  on  fixed  air  it  will  gradually  go  ofFs  if 
on  an  acid,  it  will  remain. 

Another  mark  of  the  prefence  of  fixed  air,  is, 
that  it  precipitates  lime,  from  lime-water ;  and 
thereby  caufes  the  mixture  to  put  on  a  milky,  or 
turbid  appearance.  The  realbn  is,  that  calca- 
reous earth,  deprived  of  its  air  by  calcination,  is 
rendered  foluble  in  water  in  much  larger  pro- 
portion, than  when  mild.  Accordingly,  when 
lime-water  is  dropped  into  water  containing  fixed 
air,  the  latter  immediately  attaches  itfelf  to  the 
lime,  and  renders  a  part  of  it  infoluble  ;  which, 
inftantly  falling  down  to  the  bottom  of  the  glafs, 
in  the  form  of  a  mild  calcareous  earth,  makes 
the  mixture  turbid.  And  though  a  fuperabundant 
quantity  of  fixed  air,  might  poffibly  re-difTolve 
the  precipitated  earth ;  yet  fince,  perhaps,  no 

mineral 
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mineral  water  naturally  contains  fo  much  fixed 
air  as  would  be  required  for  this  purpofe,  the 
experiment  is  conclufive. 

If,  therefore,  the  tafte,  and  other  qualities  be- 
fore enumerated,  are  predominant  in  any  mineral 
water;  and  the  variations  in  appearance  above- 
mentioned  are  obfervable,  when  the  infufions  of 
iitmafe,  and  lime  water  are  added  there  is  every 
reafon  to  prefume,  that  the  water  is  impregnated 
with  fixed  air. 

If  we  are  defirous  of  meafuring  the  quantity  of 
fixed  air  contained  in  any  mineral  water,  we  may 
fill  a  glafs  bottle,  of  any  fize  we  pleafe,  with  the 
water,  and  fit  a  cork  to  it  ■,  which  fhould  be 
perforated,  fo  as  to  admit  a  fmall  glafs  tube -3  to 
the  cork  a  wet  bladder  lmift  be  tied,  fo  tight,  as 
not  to  allow  any  air  to  efcape,  except  into  the 
bladder.  The  bottle  is  then  to  be  placed  in  a 
veffel  of  cold  water,  which  mould  be  gradually 
and  cautioufly  heated,  till  the  fixed  air  be  expelled, 
and  collected  in  the  bladder  ;  which  is  then  to  be 
tied  quite  clofe  at  the  neck  with  a  firing.  To 
the  upper  part  of  the  bladder,  a  fmall  leathern 
fyphon,  perfectly  air  tight,  mould  be  previoully 
fixed,  and  tied  firmly  at  the  end.  When  all  the 
air  is  thus  obtained,  which  the  water  can  afford, 

let 
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let  the  extremity  of  the  fyphon  be  introduced 
into  the  neck  of  another  vial,  nearly  rilled  with 
common  water,  and  inverted  into  a  bafon,  con- 
taining a  fufficient  quantity  of  water  to  cover  the 
mouth  of  the  inverted  vial.  The  ligature,  at  the 
end  of  the  fyphon,  mould  then  be  flackened,  and 
preffure  applied  to  the  bladder,  which  will  force 
the  air  through  the  fyphon  into  the  vial ;  and 
caufe  the  water  to  defcend  into  the  bafon,  in  pro- 
portion as  the  vial  fills  with  air.  By  marking  the 
place  on  the  inverted  vial,  to  which  the  water 
firft  reached,  and  obferving  how  far  the  water 
has  defcended,  after  all  the  air  has  been  admitted, 
we  may  obtain  a  tolerably  exact  idea  of  the  quan- 
tity of  fixed  air,  contained  in  a  certain  meafure 
of  the  mineral  water. 

2.  Experiments  to  dif cover  the  prefence  of  an  acid,  in 
water,  in  a  Jeparate  Jiate. 

( a.)  It  has  been  remarked  before,  that  no  acid, 
except  the  vitriolic,  and  even  that  very  feldom, 
has  ever  been  met  with  in  mineral  waters,  in  a 
Jeparate  ftate  :  but  that  an  imperfect  vitriol,  or 
alum,  may  fometimes  be  found  in  them,  that 
contains  a  fuperabundant  acid.  If  any  of  this 
acid  be  prefent,  it  may  be  eafily  difcovered  by 
the  addition  of  a  few  drops  of  the  infufion  of 

litmafe, 
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litmafe,  or  frefh  fyrup  of  violets.  The  firft  is 
of  a  purple  colour,  and  has  a  very  fenfible  effedb 
on  acids  j  the  latter  is  blue  ;  but  when  either  of 
them  is  added  to  acidulous  waters,  the  mixture 
immediately  aflumes  a  red  colour,  which  it  will 
retain,  though  long  expofed  to  the  atmofphere ; 
a  circumftance,  which,  as  has  been  before  ob- 
ferved,  ferves  to  diftinguifh  thele  from  waters 
impregnated  with  fixed  air. 

Waters  of  the  acidulous  kind  feldom  contain 
the  acid  in  fuch  quantity  as  to  caufe  an  effer- 
vefcence  with  a  mild  alkali. 

When  the  volatile  vitriolic  acid  is  prefent  in 
water,  in  a  feparate  ftate,  it  difcovers  itfelf  by  a 
fmell  refembling  that  of  burning  fulphur. 

Experiment  to  dif cover  the  vitriolic  acid  in  a  com- 
bined Jlate, 

( b.)  When  the  vitriolic  acid  is  in  a  ftate  of  com- 
bination with  an  alkali,  an  earth,  the  inflammable 
principle,  or  metallic  body,  it  may  be  difcovered 
by  a  folution  of  lead  in  the  nitrous  acid,  not  quits 
Jaturated.  The  lead  will  not  then  be  precipi- 
tated, either  by  an  alkaline  fait,  or  calcareous 
earth  ;  becaufe  the  fuperfluous  acid  will  faturate 
thefe,  and  will  alfo  prevent  the  precipitation  of  a 
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metal.  This  will  not,  however,  hinder  the  lead 
from  uniting  with  the  vitriolic  acid,  nor  from 
forming  with  it  a  fubftance  incapable  of  folution 
in  water ;  and  which,  on  that  account,  always 
renders  the  mixture  turbid^  and  caufes  a  preci- 
pitation. 

3.  Experiments  to  dif cover  the  presence  of  alkalies. 

An  alkaline  fait,  when  unaffociated  with  other 
bodies,  is  very  readily  diftinguifhed  by  the  addi- 
tion of  frefh  fyrup  of  violets ;  which  is  imme- 
diately converted  by  it  into  a  lively  green  colour. 
This  fyrup  affords  a  nicer  tell  of  the  prefence  of 
an  alkali,  than  it  does  of  the  acid  before  men- 
tioned. If  water  contains  an  alkaline  fait  in 
large  proportion,  an  effervefcence  may  be  per- 
ceived when  the  vitriolic  acid  is  added. 

To  afcertain  whether  the  alkali  be  of  the  fojfil 
or  vegetable  kind,  there  is  no  other  method  but 
that  of  collecting  a  portion  of  the  fait  which  re- 
mains, after  a  large  quantity  of  the  water  has 
been  evaporated  combining  it  with  fome  of  the 
mineral  acids ;  evaporating  the  mixture  ;  and 
obferving  the  form  of  the  cryftals  j  which  will 
afford  a  true  diftinction. 
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If  we  defire  to  be  more  particular,  and  to  know 
whether  the  alkali  be  fixed,  or  volatile ;  we  may 
eafily  difcover  whether  it  be  the  latter,  by  adding 
a  few  drops  of  the  folution  of  corrofive  fu  Mi- 
mace  ;  which,  if  there  be  the  fmalleft  portion  of 
volatile  alkali  in  the  water,  will  produce  a  white, 
turbid  appearance.  If  the  alkali  be  of  the  fixed 
kind,  the  precipitate,  formed  by  the  foregoing 
folution,  will  be  of  a  reddijh  brown  colour.  But 
it  may  be  remarked,  that  a  precipitation  is  not  fo 
readily  occafioned  by  a  fmall  quantity  of  fixed 
alkali,  as  it  is  by  the  moft  minute  portion  of  the 
volatile. 

Another  method  of  difcovering  the  volatile 
alkali  has  been  mentioned  by  authors,  viz.  that 
of  adding  to  the  water  a  calx  of  copper,  which, 
being  readily  dilTolved  by  the  volatile  alkali,  fud- 
denly  converts  the  mixture  into  a  fine  blue  colour. 
But  as  this  experiment  does  not  fucceed  if  the 
quantity  of  copper  contained  in  the  water  be 
very  fmall,  it  would  be  more  eligible  to  put  fome 
vcrdigreafe  into  a  glafs  receiver,  and  to  diftil  over 
to  it  from  a  retort,  a  few  ounces  of  the  mineral 
water.  During  the  procefs,  the  volatile  alkali 
would  rife,  before  any  other  ingredient  the  water 
might  contain,  and  would  immediately  change 
ihc  colour  of  the  verdigreafe  to  a  deep  blue. 

4.  Experiments 
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4.  Experiments  to  dif cover  the  prefence  of '  Epfom  Jalu 

We  have  mentioned  before,  that  the  true 
Glauber's  Jalt  is  very  rarely  found  in  mineral 
waters  nor  is  it  eafy  to  difcover  it  by  mix- 
ture. The  moft  clear  and  decifive  method  would 
be,  that  of  examining  the  fait  obtained  by  eva- 
poration. 

The  cryftals  of  Glauber's  fait,  as  well  as  thofe 
of  Epfom,  are  hexagonal  prifms,  truncated  at  each 
end ;  but  the  following  experiment  will  eafily 
diftinguifh  the  two.  falts  from  each  other. 

If  Epfom  fait  be  diflblved  in  water,  the  addi- 
tion of  a  little  ley  of  tartar  will  immediately  caufe 
a  milky  appearance.  The  reafon  is  obvious. 
The  vitriolic  acid  of  the  Epfom  fait  attaches  itfelf 
to  the  alkali  in  the  ley  of  tartar,  and  inflantly 
diflodges  the  earth  of  magnefia,  which  falls  to 
the  bottom  of  the  glafs.  This  precipitate,  when 
added  to  diluted  vitriolic  acid,  will  again  form 
the  true  Epfom  fait. 

It  may  be  proper  to  obferve  here,  that  in  pre- 
cipitating magnefia  from  Epfom  fair,  the  mixture 
fhould  be  kept  in  a  warm  place  till  the  precipi- 
tate be  fettled  ;  as  the  experiment  will  not  always 
fucceed  when  the  water  is  cold.    No  change  is 
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produced  when  the  fixed  alkali  is  added  to  a  folu- 
tion  of  the  true  Glauber's  fait. 

5.  Experiments  to  dif cover  the  pre/en  ce  of  nitre. 

The  nitrous  acid  is  fometimes  combined  with 
alkalies,  and  poffibly  may  fometimes  be  joined  to 
earthy  fubftances.  When  in  the  former  ftate,  it 
forms  nitre ;  which  is  only  to  be  difcovered  with 
certainty  when  contained  in  water,  by  evapora- 
tion, by  deflagrating  the  fait  with  charcoal,  and 
by  an  examination  of  its  cryftals  ;  which  are  hex- 
agonal prifms  terminated  by  a  pyramid  of  the 
fame  number  of  fides. 

If  we  fufpecl  that  the  nitrous  acid  is  united  to 
an  earth,  it  will  be  proper,  during  the  evapora- 
tion, if  any  nitrous  matter  appears,  to  take  a 
quantity  oi  the  concentrated  water,  and  add  to  it 
a  pure  fixed  aLs.anne  fait,  fuch  as  fait  of  tartar, 
which  Will  unite  with  the  nitrous  acid,  form  a  true 
cryftaliized  nitre,  and  leave  the  earth  behind. 

The  property  which  nitre  poiTeiTes,  of  imparting 
a  red  colour  to  animal  lubftances,  is  not  peculiar 
to  nitre  alone,  flnce  fome  other  falts  produce  this 
effect,,  though  not  in  fo  great  a  degree. 

6.  Ex- 
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6.  Experiments  to  dijcover  common  fait  in  water. 

The  cryftals  of  common  fait,  obtained  by  eva- 
poration, are  of  a  cubical  figure    which  diftin- 
guifhes  this,  from  every  other  faline  fubilance, 
hitherto  met  with  in  mineral  waters.    This  fait 
alfo  pofTeffes  another  peculiarity,  that  of  decre- 
pitating in  the  fire.    And  we  have  a  very  nice  teft 
of  it,  when  difTolved  in  water,  by  means  of  the 
folution  of  filver  in  the  nitrous  acid  j  which  ought, 
however,  in  this  cafe,  to  contain  a  little  more 
acid  than  is  necefTary  to  keep  the  filver  diffoived, 
that  the  latter  may  not  be  precipitated  by  an 
earth,  or  alkaline  fait.    The  fuperabundant  acid 
will  not  prevent  the  metal  from  uniting  with 
the  muriatic  acid,  and  forming  with  it  a  lima 
cornea,   a  fubftance  infoluble  in  water,  conse- 
quently incapable  of  fufpenfion  in  it  j  and  on  that 
account  the  mixture  not  only  becomes  inftantly 
turbid,  but  depofites  a  copious,  fhining  preci- 
pitate. 

The  folution  of  filver  has  likewife  been  com- 
monly empJoyed,  and  reprefented,  as  a  teft  of  the 
vitriolic  acid  j  but  Dr.  Black  has  found,  by  ac- 
tual experiment,  that  this  fuppofition  is  ill  found- 
ed. If  we  take  pure  diftilled  water,  and  add  to 
it  a  fmall  quantity  of  the  vitriolic  acid  j  and  then 
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drop  in  fome  of  the  folution  of  filver,  we  fhall 
find  that  it  will  mix  with  the  water  without  ren- 
dering it  turbid. 

It  has  likewife  been  maintained,  that  the  folu- 
tion of  lead  is  rendered  turbid  by  the  muriatic 
acid,  in  the  fame  manner  as  it  is  by  the  vitriolic  j 
but  this  opinion  is  as  erroneous  as  the  former. 

7.  Experiments  to  dif cover  Jal  ammoniac  in  water. 

When  we  have  obtained  afufficient  quantity  of 
faline  matter  by  evaporation,  it  will  be  eafy  to 
diftinguifh  an  ammoniacal  fait  from  one  compofed 
of  the  marine  acid  and  the  fixed  alkali,  by  the 
addition  of  quick-lime.  This,  by  uniting  with 
the  muriatic  acid,  detaches  the  volatile  alkali  in 
its  pure  ftate,  fo  as  to  ftrike  very  fenfibly,  the 
organs  of  fmell  -x  efpecially  if  heat  be  applied. 

8.  Experiments  to  dif  cover  earthy  bodies  in  water. 

(a.)  Calcareous  Earth.  When  earth  is 
contained  in  water,  in  any  confiderable  quantity, 
it  is  generally  of  the  calcareous,  or  felenitical 
kind  the  fimple  earths  being  only  diffufed,  or 
lightly  fufpended,  in  it.  If  calcareous  earth  be 
prefent  in  a  feparate  ftate,  it  is  readily  difcovered 
by  adding  to  the  water  a  few  drops  of  the  Jaturated 
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folution  of  lead  in  the  nitrous  acid,  which  is  al- 
ways rendered  white,  and  the  lead  is  inftantly 
precipitated  by  the  fmalleft  portion  of  this  earth. 
The  reaibn  is,  that  the  nitrous  acid  fqr&kes  the 
metal,  and  attaches  itieif  to  the  earth.  But  that 
the  experiment  may  fucceed,  it  is  necefiary  that 
the  nitrous  acid  be  fully  faturated  with  the  lead  j 
for,  if  the  folution  contains  any  redundant  acid, 
it  may  laturate  the  earth,  and  prevent  the  preci- 
pitation. 

To  determine  the  proportion  of  earth  con- 
tained in  a  given  quantity  of  the  water,  we  muft 
have  recourfe  to  evaporation  ;  and  when  the  whole 
is  reduced  to  drynefs,  the  earthy  matter  mould  be 
carefully  feparated  from  the  faline,  and  its  weight 
afcertained.  To  a  portion  of  this  refiduum  we 
may  apply  a  few  drops  of  any  of  the  acids,  with 
all  of  which  it  will  effervefce,  if  it  be  of  the  cal- 
careous kind.  Thefe  waters  do  not  curdle  foap, 
becaufe  they  are  not,  like  the  felenitical  waters, 
impregnated  with  an  acid  combined  with  an 
earth. 

( b.)  Selenites.  Calcareous  earth  is  frequent- 
ly found  in  water  united  to  the  vitriolic  acid,  and 
in  that  Hate  obtains  the  name  of  felenites.  This 
combination  is  difcovered  by  the  addition  of  a 
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little  fixed  alkali,  or  ley  of  tartar,  which  detaches 
the  earth,  and  renders  the  mixture  turbid ;  efpe- 
cially  if  it  be  placed  in  a  warm  fituation  ;  for 
that  greatly  favours  the  precipitation  of  the  earth. 
The  earth,  thus  precipitated,  will  be  re-diiTolved 
by  diluted  vitriolic  acid,  with  which  it  forms 
again  a  true  felenites. 

Selenites  may  alfo  be  obtained  by  evaporation, 
and  is  then  diftinguifhable  from  calcareous  earth, 
by  the  application  of  an  acid,  with  which  it  pro- 
duces no  change,  or  effervefcence. 

Waters  which  contain  felenites,  in  any  confider- 
able  quantity,  curdle  foap  ;  the  reafon  of  which 
is  obvious  ;  "the  alkali  of  the  foap,  by  uniting  with 
the  acid  of  the  felenites,  didodges  the  oil,  and 
allows  it  to  rife  to  the  top. 

(c.)  Earth  of  Alum.  When  alum  enters 
into  the  compofition  of  a  mineral  water,  it  may 
be  diftinguifhed  by  the  acidulous  tafte  it  commu- 
nicates to  it,  arifing  from  the  fuperabundant  vi- 
triolic acid  which  the  aluminous  liquor  contains. 
It  is  alfo  difcoverable  by  the  red  colour  it  pro- 
duces with  the  infufions  of  blue  vegetables,  or  of 
litmafe.  Its  earth  may  likewife  be  known  with 
certainty,  by  adding  a  little  ley  qf  tartar,  as  in 
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the  laft  experiment :  this  precipitates  the  earth 
from  the  acid  which  kept  it  difiblved,  and  renders 
the  mixture  turbid.  The  precipitate  thus  pro- 
duced, will  form  with  diluted  vitriolic  acid  an 
aftringent  liquor,  which  exactly  refembles  a  folu- 
tion  of  alum. 

(d.)  With  regard  to  the  Earth  of  Magnesia, 
and  the  method  of  diftinguifhing  it,  fee  the  expe- 
riments propofed  for  difcovering  Epfom  fait,  at 
page  67, 

9.  Experiments  to  dif cover  fulphur  in  water. 

(a.)  Hepar  Sulphuris.  It  has  already  been 
obferved,  that  when  fulphur  is  fufpended  in  mi- 
neral waters,  in  any  confiderable  quantity,  it  is 
in  the  form  of  hepar  Julphuris.  The  common  ex- 
periment for  difcovering  it,  is,  to  add  an  acid  to 
the  water,  which  by  faturating  the  alkali,  or 
earth,  which  the  hepar  fulphuris  contains,  caufes 
the  fulphur  to  precipitate,  and  occafions  a  ftrong 
fulphureous  fmell. 

Sulphur,  when  thus  precipitated,  or  obtained 
by  evaporation,  may  eafily  be  known  by  the  tafte 
and  fmell  peculiar  to  itfelf ;  and  by  its  emitting 
a  blue  flame  when  placed  on  a  hot  iron.    If  a 
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fmall  portion  of  fulphur  be  fufpended  by  fixed  air, 
expofing  the  water  to  the  atmofphere  will  be 
fuflicient  to  precipitate  it. 

(b.)  Sulphureous  Vapour.  This  is  a  far 
more  frequent  ingredient  in  medicated  waters, 
than  fulphur  per  fe  -s  but  is  fo  extremely  fubtilc, 
that  it  is  impoffible  to  obtain  it  in  a  folid  form. 
The  fmell,  however,  which  refembles  that  of 
hepar  fulphuris,  or  the  fcourings  of  a  gun,  is  fo 
very  remarkable,  that  it  is  alone  fufficient  to  diftin- 
guifb  thefe  waters  from  all  others,  when  taken 
freih  from  the  fpring.  The  following  experiment 
however,  affords  another  nice  teft  of  the  prefence 
cf  this  principle.  A  piece  of  paper,  upon  which 
lines  are  drawn  with  a  pen  dipped  in  the  folution 
of  faccharum  faturni,  and  then  dried,  mav  be 
placed  over  a  glafs  nearly  filled  with  the  water, 
and  kept  down  with  a  piece  of  flat  glafs,  or  tile. 
If  the  water  be  impregnated  with  a  fulphureous 
principle,  the  lines  on  the  paper  will  foon  be- 
come vifible,  and  of  a  dark  brown,  or  black  co- 
lour. But  it  is  to  be  obferved,  that  this  expe- 
riment will  notfucceed  unlefs  the  water  be  frefh. 

Another  method  which  fome  employ,  is,  that 
,of  putting  a  piece  of  polifhed  filver  into  the  wa- 
ter, which  will  be  converted  into  a  brown,  or 
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black  colour,  according-  as  the  water  contains 
more  or  lefs,  of  this  lulphureous  principle. 

10.  Experiments  to  dif cover  bitumens  in  water. 

Bitumens  are  difcoverable  in  mineral  waters  by 
the  fight,  the  fmell,  and  the  tafte ;  and  fome  of 
them  readily  catch  fire,  when  the  flame  of  a  candle 
is  applied  to  their  furfaces.  A  little  of  the  mat- 
ter floating  on  the  furface  of  the  fpring  may  be 
collected,  and  afterwards  boiled  in  linefeed  oil ; 
if  it  diflfolves  in  it,  an  inference  may  fafeiy  be 
made,  that  it  is  of  a  bituminous  nature* 

Inflammable  air  exhibits  nearly  the  fame  appear- 
ances on  the  furface  of  water,  that  thin  bitumens 
do :  the  film  reflects  coloured  rays,  and  the  water 
generally  depofites  a  reddiih  brown  fediment; 
efpecially  when  the  inflammable  air  is  generated  * 
from  pyrites* 

1 1 .  Experiments  to  difcover  metallic  bodies  in  water. 

(a.)  Iron.  The  infufion  of  galls  in  diftilled 
water,  fupplies  us  with  an  accurate  teft  of  this 
metal,  when  prefent  in  water ;  for,  it  gradually 
changes  the  mixture  to  a  purple,  or  black  colour. 
Yet,  if  the  water  be  only  flightly  impregnated 
with  the  chalybeate  principle,  feveral  hours  are 
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required  before  any  alteration  takes  place ;  and 
fometimes  the  addition  of  a  few  drops  of  lime- 
water  is  neceflfary. 

Thofe  waters,  in  which  iron  is  fufpended  by  the 
volatile  vitriolic  acid,  or  by  fixed  air,  diftinguifh 
themfelves  by  the  ochrous  fediment  they  depofite 
in  the  channels  through  which  they  run  j  as  well 
as  by  the  changes  they  produce  with  the  fore- 
going infufion. 

(£.)  Copper.  The  moft  remarkable  effects 
are  produced  on  cupreous  waters,  by  the  cauflic 
volatile  alkali,  which  forms  with  them  a  fine  deep 
blue.  But  although  T4-s-  part  of  a  grain  of  copper 
diflblved  in  a  pint  of  water,  is  fufficient  to  tinge 
it,  when  the  volatile  alkali  is  added  to  it ;  yet  it 
is  remarkable,  that  there  are  few  fprings  impreg- 
nated naturally  with  copper  in  this  proportion. 

Another  method  of  difcovering  copper,  is, 
that  of  putting  a  piece  of  iron-wire  into  the  water, 
and  keeping  the  vefTel  in  a  warm  place  by  which 
means  the  copper  will  be  depofited  on  the  furrace, 
and  give  it  the  appearance  of  copper-wire. 

{c.)  Zinc  This  metal  may  be  difcovered  by 
evaporation,  and  the  examination  of  the  cryftals, 

which 


I   77  1 

which  are  like  thofe  of  white  vitriol,  pyramidal 
parallelopipeds.  The  tafte  of  fuch  waters  is  nau- 
feous,  and  ftyptic.  And  if  an  alkaline  fait  be 
added  to  them,  it  precipitates  the  zinc  from  the 
vitriolic  acid,  which  fufpended  it.  If  this  preci- 
pitate be  collected,  and  put  between  two  plates  of 
polifhed  copper,  and  then  expofed  to  heat,  it  will 
tinge  them  with  a  bright  yellow  colour. 

Arsenic,  as  we  have  before  obferved,  feldom 
enters  into  the  compofition  of  a  mineral  water, 
perhaps  never,  unlefs  where  art  has  been  em- 
ployed. In  that  cafe,  it  may  be  difcovered  by 
examining  the  refiduum  of  the  water,  when  eva- 
porated to  drynefs  :  a  fmall  portion  of  this  placed 
on  a  red  hot  iron,  will  emit  fumes  which  fmell 
like  garlic.  If  another  portion  of  this  refiduum 
be  placed  between  two  plates  of  bright  copper, 
and  then  expofed  to  the  fire  till  the  plates  become 
red  hot,  the  arfenic  will  penetrate  them,  and 
render  them  of  a  white  colour. 
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PART  III. 

OF   HARROGATE  WATER. 

i .  Of  the  fituation,  foil,  &c. 

TN  the  profecution  of  our  plan,  fome  account 
A  fhould  now  be  given  of  the  fituation,  face  of 
the  country,  and  nature  of  the  foil  at,  and  in  the 
"  neighbourhood  of,  Harrogate. 

Under  the  name  of  Harrogate  are  comprifed 
two  villages' ftahding  about  a  mile  diftant  from 
each  other,  which,  from  their  fituation,  are  called 
High  and  Low  Harrogate ;  the  ground  rifing  with 
a  gradual  elevation  from  the  latter  to  the  former. 

The  wells  which  afford  the  fulphureous  water 
are  four  in  number,  and  are  fituated  at  Low- 
Harrogate ;  which  being  encompaffed  with  hills, 
its  profpects  are  confequently  limited  :  it  is,  not- 
withstanding, dry,  warm,  and  tolerably  well  fhel- 
tered.  As  you  approach  Higb-Harrogate,  the 
>  profpedr.  begins  to  open,  and  includes  the  exten- 
five  foreft  of  Knarefborough,  lately  inclofed  ■,  and 
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a  large  tract  of  cultivated  country,  at  a  confider- 
able  dhtance. 

The  air  at  Harrogate  is  cool,  pure,  and  falu- 
brious.  The  Inns  are  equal  to  moft  in  England  ; 
and  their  accommodation  is  fuited,  as  well  to  the 
weak  and  enervated,  as  to  the  young  and  healthy, 
whofe  objed  is  amufement,  or  fociety. 

A  large  part  of  the  forefb  has  been  defignedly 
left  uninclofed,  as  a  convenience  to  invalids,  who 
may  be  under  the  neceffity  of  taking  frequent  air- 
ings on  horfeback,  and  are  unequal  to  diftant 
rides.  But  for  thofe  in  better  health,  there  are 
many  allurements  to  induce  them  to  extend  their 
excurfions.  The  neighbourhood  is  ornamented 
with  beautiful  feats  and  pleafure-grounds  it  may 
be  fufficient  to  mention  Plumpton,  Harewood- 
Houfe,  Studley,  and  Hack-fall :  places  which 
mark  not  only  the  elegant  tafte  of  the  owners,  but 
their  civility  and'  indulgence  to  ftrangers,  who 
are  conducted  through  them,  with  proper  atten- 
tion, by  perfons  purpofely  appointed.  To  thefe 
delightful  fcenes,  the  love  of  rational  recreation 
frequently  invites  the  compajiy  from  Harrogate, 
where,  amidft  the  various  objects  of  admiration, 
the  valetudinarian  forgets  his  weaknefs,  and  the 
hypochondriac  his  cares. 

At 
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At  the  diftance  of  two  miles  from  Harrogate, 
is  Knaresborough  ;  the  beautiful,  romantic 
fituation  of  which,  and  its  numerous  curiofities, 
claim  the  attention  of  the  naturalift  and  the  anti- ' 
quaiian.  The  town  is  fituated  about  eighteen 
miles  north- weft  of  York,  and  is  built  chiefly  on 
a  rock  of  lime-ftonej  which  alfo  forms  the  bed  of 
the  river  Nyd,  to  the  fouth-weft;  interrupting,  in 
many  places,  the  fmoothnefs  of  its  banks  with 
fteep  precipices,  which  are  beautifully  ornament- 
ed with  hanging  foliage,  and  give  a  delightful 
lliade  to  the  water  beneath. 

-  On  the  margin  of  the  river  is  {till  to  be  feen  a 
fragment  of  the  caftle  j  once  the  pride  and  de- 
fence of  the  inhabitants,  but  which  now  affords  a 
lamentable  example  of  the  rage  of  party,  and  the 
devaluations  of  time.  On  the  oppofite  fide,  parted 
from  the  river  by  a  narrow  path,  is  the  remark- 
able petrefying  fpring  called  the  Dropping- 
Well  ;  art  and  induftry  having  confpired  to  make 
the  water  defcend  in  drops,  fucceffively  like  a 
mower,  from  the  top  of  a  high,  projecting,  femi- 
circular  rock.* 

The 

*  In  September  1783,  I  made  the  following  experiments  on 
this  water. 

Exp.  I.  A  few 'drops  of  the  ley  of  tartar  were  added  to  a 
glafsofthe  water;  the  mixture  immediately  became  milky, 

?.nd 
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The  country,  in  the  vicinity  of  Knarefborough, 
is  well  cultivated,  and  agreeably  diverlified,  with 

G  plantations, 

and  let  fall  a  white  precipitate.  This  being  feparated  from  the 
water,  efFervefced  ftrongly  with  diluted  vitriolic  acid,  yet 
was  not  diflblved  by  it,  but  formed  with  it,  an  infoluble  com- 
pound of  the  gypfeous,  or  felenitical  kind,  which  was  of  a  re* 
markably  white  colour. 

REMARK. 
In  Part  II.  8.  (b.)  Reafons  are  given  why  felenitical  wa- 
ters caufe  a  precipitation  with  the  fixed  alkali  to  which  we  here 
refer  :  and  lhall  only  farther  obferve,  that  this  water  is  pofleffed 
of  another  diftinguifhing  property  of  fuch  waters  as  contain, 
felenites,  which  is,  that  it  curdles  foap  ;  and  that  more  readily 
than  any  other  water  I  ever  tried. 

Exp.  II.  The  faturated  folution  of  lead,  dropped  into  this 
water,  produced  no  fenfible  change  till  the  mixture  had  ftood 
fome  time  ;  when  a  fmall  portion  of  a  grey  coloured  fediment 
was  depolited. 

REMARK. 

For  an  explanation  of  this  experiment,  fee  Part  II.  8.  (a.) 

Exp.  III.  The  incruftations  formed  upon  moffes,  and  other 
vegetable  fubftances,  taken  from  this  fpring,  eftervefced  flightly 
with  diluted  vitriolic  acid. 

REMARK. 

This  experiment  proves,  beyond  a  doubt,  that  the  water 
contains  calcareous  earth,  in  a  feparate  ftate. 

Exp.  IV.  A  quantity  of  this  water  was  evaporated  in  the 
heat  of  a  water-bath,  and  yielded  a  precipitate  evidently  of 
two  kinds ;  the  one,  white,  of  a  cryftalline  appearance,  and  in 
larger  proportion ;  the  other  of  a  yellowifh  brown  colour.  The 
former  was  infoluble  in  difti,lled  water,  and  caufed  no  ebullition 
with  diluted  vitriolic  acid  ;  the  latter  eftervefced  ftrongly  with 
the  fame  acid,  but  was  not  diffolved  by  it. 

REMARK. 

From  all  thefe  experiments  it  is  very  clear,  that  the  petreiy- 
ing  fpring  at  Knarefborough,  contains  a  confiderable  quantity 
of  felemtical,  and  a  fmaller  proportion  of  talcartout  earth*  in  « 
feparate  ftate. 
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plantations,  hills  and  vallies.     The  foil  m  the 
neighbourhood  of  Harrogate,  conufts  of  f.mple 
and  calcareous  earth  ,  free  ftone  ,  felemtxal 
cryftals;  coal;  alum;  metallic  veins,  and  ores, 
particularly  thofe  of  pyrites. 

There  are  feveral  fprings  containing  chalybeate 
impregnations,  fuch  as  the  OU 

Harrogate  ;  the Kttjgff  »P°n  *e.!.0.re.ft  iff 
St.  minus's  tfffffiSST Ml  weft  of  H,gh  H  r- 
rogatef  formerly  in  great  repute  as  a  cold-bath 
and  for  wh.ch  purpofe  it  is  ftift  employed  The 
bath  is  furrounded  with  a  wall ;  and  there  is  a 
convenient  dreffing  room  for  the  accommodation 
of  the  bathers. 

if  ro  thefe  we  add  the  fulphureous  bog,  the 
If  to  thele  *  other  f 

wells  at  Low-Hauogate  a  ^ 

u-^u  hreak  out  near  the  roau.  imv,  o 
which  break  o  &  chaiybeate, 

Knarefborough,  one  ot  kd 
under  its  furface. 

nn  the  fenfible  qualities  ot 
this  water  it  may  not  be  nnpr  F  ^ 
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the  four  fulphureous  fprings  appear  to  take  their 
rife  from  a  large  bog,  fituated  about  four  or  five 
hundred  yards  from  the  wells.    This  bog  confifts 
of  a  dark  coloured,  thick,  fetid  water  ;  and  is 
encompaffed,   on  all  fides,  by  fmall  dry  hills 
compofed  of  calcareous  earth,  pyrites,  &c.  fo 
that  as  Dr.  Short*  obferves,  no  other  fprings 
can  get  into  it ;  and  from  it  there  is  but  one  out- 
let, by  which  the  water  can  difcharge  itfelf.  From 
thence  it  runs  foftly  along  an  eafy,  gravelly, 
defcent,  till  it  is  loft,  or  fwallowed  up,  under  a 
hedge,  at  the  head  of  fome  inclofed  fields.  From 
this  place,  the  water  feems  to  be  filtered  under 
ground,  for  the  fpace  of  four  or  five  hundred  yards, 
and  then  fprings  up  again,  perfectly  tranfparent, 
in  the  valley  below ;  where  it  forms  four  bafons, 
or  wells,  which  are  walled  round,  and  covered  in 
at  the  top. 

Harrogate  water,  when  taken  frefh  from  the 
fpring,  appears  as  limpid  and  colourlefs  as  pure 
fountain  water  ;  yields  a  few  air  bubbles  when 
poured  into  a  glafs  s  emits  a  ftrong  fulphureous 
fmell,  like  that  of  bilge-water,  or  the  fcourings 
of  a  gun ;  and  has  a  faline,  briny,  naufeous  tafte. 
If  it  be  expofed  to  the  atmofphere,  in  an  open 
glafs,  for  twenty-four  hours,  it  gradually  changes 

G  2  to 

*  Treatife  on  Minewl  Waters,  8vo.  p.  6. 
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to  a  light  pearl  colour  ;  lofes  irs  fetor,  and  depo- 
fites  a  whitifh  fediment.  It  does  not  diffolve 
ibap,  but  inftantly  decompofes  it.  Taken  in- 
ternally it  operates  as  a  mild  purgative,  without 
caufing  any  uneafinefs,  or  gripings  in  the  bowels. 

That  the  comparative  weight  of  this  water 
might  be  exactly  afcertained,  I  filled  a  Florentine 
flafk  with  it  up  to  the  neck,  marked  the  place 
with  a  diamond  to  which  it  reached,  weighed 
the  whole,  and  found  it  amounted  to  one  pound 
four  ounces.  The  flafk  was  then  emptied,  and 
filled  again,  precifely  to  the  fame  height,  with 
diftilled  water  ;  on  comparing  the  difference,  the 
Harrogate  water  proved  to  be  heavier  by  95 
grains.  The  flafk  was  filled  a  third  time,  with  the 
pureft  fountain  water  I  could  procure,  and  the 
fulphureous  water  was  found  to  exceed  it  in 
weight  by  93  grains.  The  temperature  of  this 
water,  in  the  bafon  where  it  fprings,  is  48  degrees 
by  Fahrenheit's  fcale  ;  while  that  of  a  rivulet 
which  runs  clofe  to  the  wells,  and  which  fprings 
at  no  great  diftance  from  them,  is  530. 

3.  Experiments  and  remarks  on  the  contents  of  Harro- 
gate tuater. 

That  the  reader  may  more  clearly  comprehend 
the  nature  and  defign  of  the  following  experi- 
ments, 
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merits,  he  is  defired  to  refer  to  the  directions  be- 
fore given  for  analyfmg  mineral  waters  in  genera], 
in  part  II.  and  to  compare  each  experiment  with 
the  rules  there  mentioned,  in  the  order  in  which 
they  fucceed  each  other. 

Experiment  I. 

A  fmall  quantity  of  lime-water  was  added  to 
a  glais  of  the  fulphureous  water,  taken  frelh  from  ' 
the  fpring,  which  produced  no  change,  though 
the  mixture  flood  feveral  hours  undifturbed. 

Experiment  II. 

The  infufion  of  litmafe  was  dropped  into  a  glafs 
of  the  water,  but  it  caufed  no  vifible  alteration 
in  the  purple  colour  peculiar  to  this  infufion. 

Remarks. 

It  has  been  before  obferved  in  part  II.  that 
lime  is  inftantly  precipitated  from  lime-water,  by 
fixed  air  ;  and  that  the  fine  purple  colour  for 
which  the  infufion  of  litmafe  is  fo  remarkable,  is 
converted  by  it  into  a  bright  red.  As  no  change 
was  obfervable  when  thefe  were  added  to  the  wa- 
ter we  may  conclude  that  it  is  not.  impregnated 
with  fixed  a£*s  and  that  the  few  air-bubbles  which 
appear  in  it  confift  folely  of  acmofpherical  air. 

The 
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The  infufion  of  litmafe  is  alio  a  nice  teft  of  an 
acid  in  a Jeparate  ftate  ;  but  as  it  produced  no  ef- 
fect in  experiment  II.  it  appears,  that  the  water 
contains  not  the  leaft  portion  of  the  vitriolic  acid 
per  fe. 

All  the  other  marks  of  the  prefence  of  fixed  air, 
or  of  an  acid,  are  likewife  wanting  in  this  water  ; 
it  is  neither  fparkling  to  the  eye,  nor  pungent, 
nor  acidulous  to  the  tafte. 

Experiment  III. 

When  a  few  drops  of  a  folution  of  lead,  which 
contained  a  little  redundant  acid,  were  mixed 
with  a  glafs  of  the  water,  it  depofited  a  fmall  por- 
tion of  a  brownifti  fediment. 

Remarks. 

This  experiment  was  made  with  a  view  of  dif- 
coverino-  whether  the  water  contained  the  vitriolic 
acid  in  a  ftate  of  combination.    And  the  folution 
of  lead  here  employed,  was  defignedly  left  unia- 
turated  with  the  lead,  that  there  might  be  no  pre- 
cipitation caufed,  either  by  an  alkali,  earth,  or 
metal,  but  by  the  vitriolic  acid  alone.  See  experi- 
ments for  difcovering  an  acid  in  a  combined  ftate, 
in  part  II.  2,  (b.)  page  64. 
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From  this  experiment  we  may  be  induced  to 
believe,  that  Harrogate  water  is  (lightly  impreg- 
nated with  an  acid  combined  with  fome  other 
fubftance,  which  may  probably  be  the  inflamma- 
ble principle. 

Experiment  IV. 

To  a  glafs  of  the  water  were  added  a  few  drops 
cf  the  frelh  fyrup  of  violets  ;  which  produced  no 
immediate  alteration  ;  but  in  three  or  four  hours 
the  mixture  aflumed  a  pale  green  colour,  which 
it  retained. 

Remark  s. 

The  refult  of  this  experiment  favours  the  fup- 
pofition  that  the  water  may  be  impregnated  with 
an  alkaline  /alt.  If  fo,  it  can  only  be  in  a  very 
fmall  proportion  ;  becaufe  the  change  produced 
by  the  fyrup  of  violets  was  flow,  and  gradual,  and 
the  colour,  at  Jaft,  only  a,  pale  green  ;  far  different 
from  that  full  deep  green,  which  even  a  very 
moderate  quantity  of  an  alkali  invariably  produces. 

No  effervefcence  was  obfei  vable  when  the  vi- 
triolic acid  was  mixed  with  the  water. 

Experiment  V. 

When  a  few  drops  of  the  folution  of  corrofive 
fublimate  were  mixed  with  a  glafs  of  the  water, 

G  4  it 


[   88  J 

it  was  fuddenly  changed  into  a  turbid  mixture, 
which,  after  a  few  hours,  depofited  a  brownifh 
fediment. 

Remarks. 

In  order  to  diftinguifh  the  nature  of  the  alkali 
which  appeared  to  be  prefent  by  the  IV.  experi- 
ment, the  folution  of  corrofive  fublimate  was 
employed  in  this  ;  and  from  the  colour  of  the  pre- 
cipitate,  which  was  a  light  brown,  there  is  reafon 
to  fuppofe,  that  it  is  the  fixed  alkali  j  becaufe  the 
fmalleft  portion  of  the  volatile,  produces,  with 
the  abpve  folution,  a  white  turbid  appearance. 

Experiment  VI. 

A  large  quantity  of  the  water  was  evaporated, 
and  a  fait  obtained,  the  cryftals  of  which  were  of 
a  cubical  figure.  A  portion  of  this  fait  was 
diffolved  in  diftilled  water,  to  which  were  added 
a  few  grains  of  fixed  alkali  i  but  no  vifible  al- 
teration enfued. 

Remarks. 

This  experiment,  according  to  the  order  ex- 
prefTed  in  Part  II.  was  defigned  to  afcertain  whe- 
ther the  water  contained  Jfyfom  /alt.   But  fince 

the 
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the  cryftals  were  found  ib  totally  different  from 
the  rectangular,  prifmatic  figure  of  that  fait ;  and 
as  the  folution  of  the  fait  did  not  change  its  ap- 
pearance, when  an  alkali  was  added,  there  is  rea- 
son to  believe,  that  Harrogate  water  is  not  im- 
pregnated with  Epfom  fait. 

Experiment  VII. 

A  portion  of  the  fait  which  was  obtained  by 
evaporation,  did  not,  when  mixed  with  charcoal, 
deflagrate  in  the  fire. 

Remarks. 

This  experiment  is  alone  fufficient  to  convince 
us,  that  the  water  does  not  contain  nitre.  And 
the  opinion  is  farther  confirmed  by  the  mape  of 
the  cryftals,  which  are  cubes,  and  not  hexagonal 
prifms  terminated  by  a  pyramid  of  the  fame  num- 
ber of  fides,  like  thofe  of  nitre. 

Experiment  VIII. 

A  gallon  of  Harrogate  water  was  carefully  eva- 
porated in  the  heat  of  a  water-bath,  according  to 
the  directions  given  in  Part  II.  from  which  were 
obtained  fifteen  drachms  of  fait,  the  cryftals  of 
which  were  of  a  cubical  figure,  and  muriatic 

tafte. 


tafte.  When  put  on  a  hot  iron  they  did  not  melt, 
but  decrepitated  ftrongly.  When  mixed  with 
charcoal,  as  has  been  before  oblerved  in  Experi- 
ment VII.  and  thrown  into  a  hot  cruabic,  they 
did  not  deflagrate. 

No  effervefcence,  or  precipitation  appeared, 
on  the  addition  of  an  acid,  or  alkali,  to  this  fait, 
when  diffoived  in  diftilled  water. 

When  a  folution  of  filver  in  the  nitrous  acid 
was  added  to  a  glafs  of  Harrogate  water,  a  white 
precipitate  was  inftantly  forme'd,  and  fell  fudden- 
ly  to  the  bottom  j  while  a  dark  coloured  matter 
remained  in  the  middle  of  the  mixture,  for  fe- 
veral  hours,  and  at  laft  gradually  raifed  itfelf  to 
the  top  in  the  form  of  fhort  wool. 

Remarks. 

All  the  trials  in  this  experiment  plainly  prove, 
that  the  fait  which  enters,  in  fuch  large  propor- 
tion, into  the  compofition  of  Harrogate  water,  is 
of  the  muriatic  kind.  See  the  tefts  for  difcovering 
common  fait  in  Part  II.  page  69. 

As  to  the  dark  coloured  matter  which  was 
fufpended  in  the  mixture,  I  am  at  a  lofs  to  ac- 
count for  it  in  a  fatisfactory  manner  j  and  fhall, 

therefore, 
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therefore,  decline  it.  Dr.  Rutty,  refers  it  to  the 
fulphureous  principle  which  the  water  contains*. 

Experiment  IX. 

It  did  not  appear  that  quick-lime,  when  added 
to  the  falts  and  refiduum  which  were  obtained  by- 
evaporation,  had  any  effect  upon  them. 

Remarks. 

Had  the  fait  been  of  the  ammomacal  kind,  the 
quick-lime,  by  uniting  with  the  muriatic  acid, 
would  have  detached  the  volatile  alkali  in  its 
pi.ngent  ftate ;  which  would  have  discovered  it 
immediately  to  the  organs  of  fmell. 

Experiment  X. 

A  few  drops  of  a  fatu rated  folution  of  lead, 
were  added  to  a  glafs  of  the  water,  which  imme- 
diately became  milky,  and  depofited  a  greyifh 
fediment. 

From  a  gallon  of  the  water,  evaporated  in  Ex- 
periment VIII.  were  procured,  befides  the  fait, 
xxvi  grains  of  earth,  which  effervefced  ftrongly 
with  diluted  vitriolic  acid ;  but  was  not  diilolved 

by 

*  See  Rutty  on  Mineral  Waters,  Preface,  p.  10.  note  f. 
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by  it.  A  portion  of  this  earth,  thrown  upon  a 
hot  iron,  emitted  vapours  refembling  thofe  of 
burning  fulphur  ;  but  it  produced  no  flame,  nor 
was  its  weight  much  diminifhed  by  the  heat. 

Remarks.. 

It  has  been  obferved  in  Part  II.  that  a  few 
drops  of  a  faturated  folution  of  lead,  would  in- 
ftantly  render  water  turbid,  which  contained  the 
fmalleft  portion  of  calcareous  earth.  As  fuch  a 
change  was  produced  when  that  folution  was 
added  to  a  glafs  of  Harrogate  water ;  as  aftrong 
effervefcence  was  caufed,  by  a  mixture  of  the  di- 
luted vitriolic  acid  with  the  precipitate  obtained 
by  evaporation  ;  and  as  the  precipitate  proved 
infoluble  in  that  acid,  we  may,  from  all  thefe 
circumftances,  conclude,  that  this  earth  is  of  the 
calcareous  kind. 

Experiment  XI. 

A  little  purified  fait  of  tartar  was  mixed  with  a 
glafs  of  Harrogate  water,  which  became,  in  a  few 
feconds,  as  white  as  milk ;  and  a  white  matter 
refembling  curd,  was  prefently  collected  on  the 
furface  :  but  after  the  mixture  had  flood  un- 
difturbed  for  fome  hours,  a  perfectly  white  fedi- 

ment, 
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ment,  gritty  to  the  touch,  fell  to  the.  bottom.  A 
trial  was  made  to  diflblve  foap  in  this  water,  but 
without  effect. 

Remarks. 

The  figure  of  the  cryftals,  and  the  experiments 
made  on  the  falts  of  Harrogate  water,  clearly 
prove  them  to  be  of  the  muriatic  kind.  And  as 
no  alteration  was  obfervable,  when  the  ley  of  tar- 
tar was  added  to  a  folution  of  thefe  falts  in  dif- 
tilled  water,  fee  remarks  on  experiment  VI.  we 
have  no  reafon  to  fuppofe,  that  the  changes  pro- 
duced in  experiment  XI.  were  occafioned  by  the 
prefence  of  Epfom  fait ;  but  more  probably,  by 
Jelenitical  earth  j  becaufe  the  precipitate  obtained 
by  the  addition  of  a  fixed  alkali  to  this  water, 
effervefced  (lightly  with  diluted  vitriolic  acid,  but 
was  not  diffolved  by  it ;  at  leaft  in  very  fmall 
proportion. 

On  adding  the  acid  of  vitriol  to  this  earth,  the 
fulphureous  fmell,  which  had  gone  off,  during 
the  time  the  mixture  had  been  expofed  to  the 
open  air,  was  re-produced,  and  remained  for  fe- 
Vcral  hours. 

From  the  refult  of  thefe  experiments  it  will  ap- 
pear, that  Harrogate  water  contains,  not  only 
calcareous,  but  a  fmall  portion  of  felenitical  earth. 

Ex- 
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A  fmall  quantity  of  the  earth  which  was  preci- 
pitated by  the  fait  of  tartar,  was  mixed  with  a 
little  diluted  vitriolic  acid  ;  but  though  a  flight 
efFervefcence  was  produced,  the  earth  was  not 
dhTolved. 

Remarks. 

It  appears,  by  experiment  II.  that  Harrogate 
water  does  not  impart  a  red  colour  to  the  infufion 
of  litmafe  ;  nor  affords  the  leaft  fufpicion  of  an 
aluminous  impregnation  by  its  acidity,  or  aftrin- 
gency  on  the  palate.  Thefe  circumftances, 
joined  to  the  refult  of  the  laft  experiment,  are  fuf- 
ficient  to  eftablim  this  fail,  that  the  water  neither 
contains  the  earth  of  alum>  nor  magnefia.  For  with 
the  former,  the  vitriolic  acid  forms  an  aftringent 
liquor,  refembiing  a  lolution  of  alum ;  and  with 
the  latter,  a  mixture  pofTefTed  of  all  the  qualities 
of  Epfom  fait. 

Experiment  XIII. 

Litde  or  no  change  was  obfervable  by  the  eye, 
upon  mixing  a  fmall  quantity  of  the  vitriolic  acid 
with  a  glafs  of  Harrogate  water ;  yet  it  greatly 

increafed 
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increafed  the  fulphiireous  fmell.  The  fame  acid 
dropped  into  anotlier  glafs  of  this  water,  which 
had  flood  expofed  to  the  air  till  it  had  loll  its 
fmell,  re-produced  the  fulphiireous  ftench  j  yet, 
in  the  mean  time,  only  a  very  fmall  precipitation 
was  perceived. 

Remarks. 

It  has  been  obferved,  under  the  directions  given 
for  difcovering  hepar  fulphuris  in  water,  that  the 
vitriolic  acid  added  to  fuch  waters  caufes  a  preci- 
pitation ;  that  it  faturates  the  alkali,  or  earth, 
which  kept  the  fulphur  fufpended  and  that  dur- 
ing the  precipitation  the  fulphureous  fmell  is  al- 
ways greatly  increafed. 

In  the  laft  experiment,  though  the  precipitate 
was  very  inconfiderablc,  yet  as  the  fulphureous 
fmell  was  increafed,  and  even  re-produced  in  the 
water  which  had  loft  it  altogether ;  and  as  the 
earth  obtained  by  evaporation,  evidently  emitted 
fumes,  refembling  thofe  of  burning  fulphur  ;  (fee 
experiment  X.)  we  may,  perhaps,  be  authorized 
to  affert,  that  this  mineral  water  actually  contains 
a  fmall  quantity  of  hepar  fulphuris.  But  it  is  not 
probable  that  this  is  prefent  in  fo  large  a  propor- 
tion as  to  account  for  all  the  phenomena,  which 
the  following  experiments  exhibit. 

Ex- 
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Experiment  XIV. 

A  few  words  were  written  on  a  piece  of  paper, 

with  a  pen  dipped  in  the  folution  of  faccharum 
iaturni ;  when  the  paper  was  dried,  the  letters 
were  invifible.  The  paper  was  then  laid  over  a 
glafs  of  the  water,  taken  frefh  from  the  fpring  ; 
in  a  few  feconds  the  writing  became  legible,  and 
gradually  acquired  a  deep  black  colour. 

A  piece  of  polilhed  filver  immerfed  in  a  glafs 
of  the  water,  began  prefently  to  be  covered  over 
with  a  brown  coat ;  which  received,  by  degrees, 
a  deeper  tinge,  till  at  length,  it  became  of  a 
duiky  black. 

Remarks. 

From  the  fenlible  qualities,  as  well  as  from  the 
refult  of  the  preceding  experiments,  there  can  be 
no  doubt,  that  Harrogate  water  is  ftrongly  im- 
pregnated with  a  fulphureous  vapour.  This  is 
known  to  be  of  a  fubtile,  fugitive  nature;  be- 
caufe  it  is  fo  ready  to  efcape  when  expofed  to  the 
air  ;  and  becaufe  it  has  a  power  of  imparting  co- 
lour to  metallic  bodies,  at  fome  diftance. 

I  have  ventured,  in  the  foregoing  pages,  to 
throw  out  a  fuppoiition,   that  it  is  probable, 

fulphureous 
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fulphureous  waters  of  the  volatile  kind,  may  re- 
ceive their  impregnation  from  a  decomposition  of 
hepar  fuiphuris,  by  means  of  the  fuperabundant 
acid  contained  in  aluminous  dates.    That  this  is 
the  cafe  with  the  mineral  water,  which  is  the  fub- 
je£l  of  our  prefent  enquiry,  I  am  induced  to  be- 
lieve, from  an  examination  of  the  foil  in  the 
neighbourhood  of  the  wells.    The  mafter  of  the 
Half-Moon-Inn,  at  Low  Harrogate,  had  occafion, 
this  year  1783,  to  dig  for  frefh  water  in  the  field 
behind  his  houfe  j  but,  contrary  to  his  expecta- 
tions, the  water  he  met  with  was  fo  far  from  be- 
ing pure,  that  it  very  nearly  refembled  the  water 
at  the  fulphur- wells,  both  in  tafte,  and  fmell.  In 
the  foil,  which  had  been  taken  out  in  digging 
for  this  fpring,  I  found  fome  flates,  which  were 
fo  fully  faturated  with  aluminous  liquor,  that  be- 
ing put  on  a  hot  iron,  they  fwelled  out  into 
larger  pieces,  and  exhibited  to  the  eye,  and  af- 
forded to  the  tafte,  every  property  of  calcined 
alum. 

Harrogate  water  may,  therefore,  probably  run 
through  ftrata,  compofed  of  fuch  materials  as 
thefe,  and  thereby  fuffer  that  decompofition  *,  or 

H  change, 

*  If  the  water  were  originally  to  contain  hepar  fuiphuris, 
the  latter  would  be  inftantly  decompofed  when  it  «ame  in  con- 
tact with  the  acid  of  alum, 
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change,  which  would  entirely  preclude  the  poffibi- 
lity  of  its  retaining  fulphur  in  fubftance,  in  any 
confiderable  quantity  ;  but  which  would  generate 
the  volatile,  fulphureous  principle,  peculiar  to 
waters  of  this  clafs. 

Experiment  XV. 

The  vapour,  which  flies  off  from  Harrogate 
water,  does  not  catch  fire  at  the  approach  of  a 
lighted  candle  ;  nor  do  we  perceive  by  our  fight, 
fmell,  or  tafte,  that  the  water  contains  any  bi- 
tuminous impregnation. 

Experiment  XVI. 

The  infufion  of  galls,  when  mixed  with  Har- 
rogate water,  produces  no  change  :  nor  does  the 
water  depofite  an  ochrous  fediment  in  the  chan- 
nels in  which  it  runs. 

Remarks. 

From  the  laft  experiment  and  obfervation  we 
may  conclude,  that  Harrogate  water  is  not  im- 
pregnated with  iron,  either  in  the  ftate  of  fal  mar- 
tis,  or  in  combination  with  the  volatile  vitriolic 
acid,  or  fixed  air. 

Ex* 
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The  cauftic  volatile  alkali  was  added  to  this 
water,  which  caufed  no  alteration  in  its  appear- 
ance, except  that  it  precipitated  a  fmall  quantity 
of  earth  from  it. 

A  piece  of  polifhed  iron  wire  was  put  into  the 
water,  but  it  was  not  difcoloured  by  it. 

Remark. 

► 

Thefe  trials  are  fufficient  to  convince  us,  that 
nothing  of  a  cupreous  nature  is  contained  in  this 
water. 

Experiment  XVIII. 

The  cryftals  obtained  by  evaporation  were 
carefully  examined  ■,  but  neither  their  figure,  nor 
tafte,  afforded  any  fufpicion  that  the  water  con- 
tained zinc  j  nor  any  other  metallic  fubftance* 

From  the  preceding  experiments  we  may  draw 
the  fubfequent,  general  conclufions,  that  Harro- 
gate water  is  flightly  impregnated  with 

1.  Hepar  fulphuris  j 

2.  An  alkali   though  this  is  rather  doubtful ; 

H  i  2-  Common 
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3.  Common  fait,  in  the  proportion  of  fifteen 

drachms  to  a  gallon 

4.  Calcareous  earth,  twenty  fix  grains  to  a 

gallon  j 

5.  A  fmall  quantity  of  felenites ; 

6.  Sulphureous  vapour  in  a  very  large  pro- 

portion. 

4.   General  observations  on  the  uje  of  Harrogate 

water. 

In  enumerating  the  medical  properties  of  any 
particular  fpring,  we  ought  not  to  overlook  the 
ialutary  effects  of  pure  elementary  water,  which, 
from  the  fudden  cold  it  communicates,  may  be 
confidered  as  a  tonic  and  from  its  great  fluidity, 
and  permeability,  as  a  deobftruent,  attenuant,  and 
corrector  of  acrimony  in  the  blood  and  juices. 

We  are,  however,  led  to  place  a  ftill  higher 
confidence  in  its  virtues,  when  it  forms  the  bafis, 
and  is  made  the  vehicle  of  more  powerful  agents. 
Yet  it  is  not,  perhaps,  from  any  particular  prin- 
ciple with  which  a  mineral  water  may  be  impreg- 
nated, that  we  are  to  eftimate  its  virtues.  Thefc 
may  depend  on  a  variety  of  fubflances,  fo  com- 
bined, as  to  fupply  us  with  a  remedy  of  fupe- 
rior  efficacy,  materially  different  from  every  lim  • 

pie 
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pie  ingredient,  taken  feparately,  that  the  water 
may  contain. 

And  it  muftbe  acknowledged,  notwithstanding 
the  improvements  which  later  chemifts  have  made 
in  the  method  of  analyfing  mineral  waters,  that 
fome  of  their  more  active  parts,  on  which  their 
virtues  probably  depend,  may  lie  fo  much  out  of 
our  reach,  as  not  to  be  the  objects  of  lenfe,  nor 
difcoverable  by  any  experiments  *. 

Were  we  to  purfue  this  fubject,  it  would  lead 
us  to  confider,  how  vain  it  is  for  us  to  attempt 
to  imitate,  by  any  artificial  compofition,  the  in'- 
trinfic  virtues  of  natural  mineral  waters.  It  would 
alfo  induce  us  to  conclude,  that  although  a  know- 
ledge of  the  conftituent  principles  of  thefe  waters, 
fo  far  as  they  are  capable  of  being  inveftigated, 
may  fupply  us  very  rationally  with  authority  to 
prefcribe  them,  yet  our  opinions,  reflecting  their 
medicinal  virtues,  would  be  better  founded  on  a 
diligent  obfervation  of  their  effects  upon  the  hu- 
man body  under  difeafe. 

Harrogate  water  has  long  been  held  in  high 
eftimation  for  the  cure  of  many  obftinate  chroni- 
cal difeafes ;  but  as  it  is  an  active  remedy,  fome 

H  3  precautions 
*  See  Wall's  Tracts,  page  119. 
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precautions  are  required  in  its  ufe.    Twenty  or 
thirty  ounces,  or  three  or  four  of  the  glafies  in 
common  ufe,  are  an  ordinary  dofe,  and  in  gene- 
ral fufEcient  for  moft  conftitutions,  when  taken 
at  the  interval  of  ten  minutes,  or  a  quarter  of  an 
hour,  along  with  moderate  exercife  between  every 
two  glafies.    The  dofe,  however,  ought  to  be 
varied,  according  to  the  ftate  of  the  ftomach  and 
bowels,  the  ftrength  of  the  patient,  and  the  inten- 
tion of  the  prefcriber    fince  the  promifcuous  ufe 
of  the  water,  in  different  habits  and  conftitutions, 
has  been  frequently  found  to  produce  injurious, 
inftead  of  falutary  effects.    Many  are  the  indi- 
viduals who,  in  this  refpect,  have  fallen  a  facri- 
fice  to  prejudice,  perfuafion,  and  example,  and 
have  wantonly  perfevered  in  the  ufe  of  large  and 
repeated  draughts  of  this  water,  in  order  to  ob- 
tain its  purgative  operation  ;  though,  from  fome 
peculiarity  of  conftitution,  they  have  experienced 
its  inefficacy  from  one  day  to  another,  and  have 
endured  all  the  painful  confequences  of  over- 
diftenfion,  giddinefs,  lofs  of  appetite,  and  mental 
difappointment. 

Nor  have  the  difadvantages  of  this  conduct  ended 
here.  Some  have  pertinacioufly  continued  to  drink 
the  water,  when  circumftances  abfolutely  forbade 
its  ufe.  Thofe,  for  inftance,  who  labour  under  the 

debilitating 
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debilitating  effects  of  an  atonic  gout,  where, 
through  advanced  age,  or  want  of  vigour  in  the 
conftitution,  nature  is  unable  to  produce  a  regular 
fit,  are  in  no  need  of  evacuations  ;  on  the  con- 
trary, they  require  reftoratives,  and  cordials  :  but 
having  been  informed,  that  fome  patients,  during 
their  ftay  at  Harrogate,  had  experienced  regular 
gouty  paroxyfms,  they  have  flattered  themfelves 
their  cafes  were  fimilar,  and  they  have  according- 
ly purfued  the  fame  meafures.  Such  examples  I 
have  known  followed  by  a  train  of  evils  which 
no  medicine  could  remove,  and  which  at  laft 
have  deprived  the  patients  of  their  exiftence.  The 
gout  is  a  difeafe  which  requires  a  considerable 
fhare  of  medical  precifion.  The  man  who  at- 
tempts to  treat  it  on  improper  grounds,  will  have 
reafon  to  repent  his  temerity. 

To  return  to  the  fubject.  In  all  cafes,  in  which 
the  water  is  required  to  act  as  a  purgative,  and 
does  not  anfwer  that  intention,  after  three  or  four, 
or  at  moft  five  glafles,  have  been  drank,  it  would 
be  folly  in  the  extreme  to  expect  it  from  an  in- 
creafe  of  the  dofe.  It  would  be  far  more  fafe  and 
effectual,  if  the  patient  were  to  quicken  its  ope- 
ration by  the  addition  of  half  an  ounce,  an  ounce, 
or  more,  as  may  be  necefTary,  of  Rochelle,  or 
Glauber's  falts,  to  the  firft  glafs  of  the  water. 

H  4  Or, 
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Or,  if  more  agreeable  and  confiftent  with  the  pa- 
tient's plan,  and  the  advice  of  his  phyfician,  two 
or  three  of  iiufus's  pills,  or  a  little  lenitive  eiec- 
tary,  may  be  taken  over  night,  which  will  great- 
ly affift  the  operation  of  the  water  in  the  morn- 
ing, and  thereby  render  a  large  quantity  of  it  un- 
neceilary,  as  well  as  effectually  prevent  the  in- 
conveniencies  of  over-diftenfion,  giddinefs,  &c. 

The  bowels  of  fome  patients  are  fo  eafily  moved, 
that  half  a  pint  of  the  water,  taken  falling,  is  fully 
fufHcient,  and  fometimes  proves  an  over  dofe. 
For  this  reafon,  every  perfon  ought  to  begin  with 
fmall  quantities,  and  increafe  them  gradually,  till 
the  effects  of  the  water  are  properly  afcertained. 
An  attention  to  this  will  preclude  the  necefllty  of 
any  preparation,  prior  to  its  ufe,  provided  it  has 
been  judicioufly  recommended  as  a  remedy  fuited 
to  the  patient's  cafe. 

It  may,  however,  be  proper  for  thofe  who  have 
travelled  from  a  diftance,  to  abftain  from  drink- 
ing large  and  repeated  draughts  of  this,  or  any 
other  mineral  water,  for  a  few  days  after-  their 
arrival  j  left,  the  too  fudden  application  of  a  cold 
fluid,  impregnated  with  active  principles,  to  a 
conftitution  heated,  or  rendered  feverilh  by  ex- 
ercife,  and  perhaps  improper  regimen,  Ihould  be 

productive 


productive  of  bad  confequences.  This  is  the 
more  neceffary  to  be  obferved,  becaule  it  is  not 
"uncommon  for  this  water  to  produce  a  fenfe  of 
heat  and  univerfal  fulnefs  in  thofe  unaccuftomcd 
to  drink  it.  The  giddinefs  which  fome  have  ex- 
perienced is,  in  almoft  every  inflance,  caufed  by 
an  over  dole  of  the  water  when  it  fails  in  its  pur- 
gative operation :  though  in  very  delicate  and 
irritable  habits,  large  draughts  of  cold  water 
fuddeniy  taken  in,  may,  independent  of  any  mi- 
neral impregnation,  fometimes  produce  this  effect; 
and  I  have  known  head-achs  caufed  by  it,  which 
have  continued  for  feveral  hours.  This  fhews  that 
it  is  not  always  fixed  air,  as  has  been  generally 
fuppoled,  which  produces  this  effect. 

Though  fome  difadvantages  may  attend 
the  drinking  of  the  water  cold  in  a  few  in- 
ftances,  yet  I  would  by  no  means  recommend  it 
to  be  warmed,  at  leaft  upon  the  fire,  as  that  robs 
it  of  fome  of  its  virtues,  efpecially  of  its  exhila- 
rating quality,  which  feems  to  refide  in  that  fu- 
gitive principle  fo  .readily  expelled  by  heat  •,  and 
which  is  fo  remarkably  volatile,  that  it  even  ef- 
capes  through  the  pores  of  a  cork.  This  circum  - 
ftance,  exclufive  of  the  advantages  arifing  from 
change  of  air,  &c.  renders  it  neceffary  for  thofe 
who  are  defirous  of  reaping  all  the  fervices  whic'$ 

the 
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this  water  may  afford  them,  to  drink  it  at  the 
fountain  head.  For  though  it  may  retain  its  pur- 
gative quality  when  conveyed  to  a  diftance,  it  is 
apt  to  grow  vapid,  and  to  lofe  fome  of  its  belt 
properties.  I  would,  therefore,  advife  thofe,  who 
are  liable  to  be  affected  by  draughts  of  cold  wa- 
ter, not  to  heat  this  mineral  water  upon  the  fire, 
but  to  add  as  much  common  water,  boiling  hot, 
to  every  glafs  of  it,  as  will  be  juft  fufiicient  to 
take  off  the  chilnefs,  and  to  drink  it  immediately 
after.  For  though  the  mineral  water  be  by  this 
means  diluted,  yet  its  virtues  are  not  injured, 
and  in  fome  cafes  may  be  improved  by  it,  par- 
ticularly when  it  is  prefcribed  as  a  remedy  for 
glandular  obftrudtions,  as  an  attenuant,  or  as  a 
corrector  of  the  acrimonious  ftate  of  the  fluids. 

.  In  every  cafe  where  cold  water  does  not  dis- 
agree with  the  patient,  I  would  advife  the  Har- 
rogate water  to  be  drank  cold,  and  immediately 
after  it  is  taken  from  the  well.  This  will  be  ftill 
more  neceffary  to  be  obferved  by  thofe  who 
drink  it  with  a  view  to  its  diuretic  effects.  It 
fhould  alfo,  in  that  cafe,  be  taken  at  much  longer 
intervals  than  is  cuftomary  :  for  inftance,  a  glafs 
of  the  water  may  be  drank  in  the  morning  falling, 
and  repeated  two  or  three  times,  an  hour  or  two 
between  every  two  glaffes  j  the  patient  obferving 

to 
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to  keep  abroad,  as  much  as  potfible,  in  the  open 
air.  This  will  promote  the  determination  of  the 
water  to  the  kidnies,  efpecially  if  the  weather  be 
cool,  and  the  patient  be  careful  to  ufe  very  mo- 
derate exercife,  either  on  foot  or  on  horfeback, 
within  fuch  bounds  as  may  not  caufe  him  to  per- 
fpire  much  more  than  ufual,  when  at  reft. 

When  the  water  is  drank  with  this  intention, 
the  fpring  and  autumn,  on  account  of  the  cool 
ftate  of  the  atmofphere,  are  as  proper  feafons 
as  any :  for  it  appears,  that  the  water  pofTefTes 
nearly  the  fame  medicinal  virtues  at  all  the  diffe- 
rent periods  of  the  year. 

Nothing  has  hitherto  been  faid  refpecling  the 
chalybeate  fprings,  but  that  there  are  two  of  this 
fort  at  Harrogate  ;  one  called  the  Old  Spaw,  the 
other  the  Tewit-Well.  They  are  both  pleafant 
waters,  and  fufficiently  impregnated  with  iron 
to  anfwer  our  expectations  from  them  as  chaly- 
beates. 

The  Tewit-well  water  has  of  late  years  gained 
a  fuperiority  over  the  other  in  point  of  reputa- 
tion ;  though  they  feem  to  be  nearly  of  the  fame 
ftrength. 

» 
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Experience  warrants  a  recommendation  of  their 
life,  in  general  relaxation,  and  weaknefs,  indi- 
geftion,  fluor  albus,  and  other  complaints  arifing 
from,  thefe  caufes.  But  chalybeate  waters  have  al- 
ways been  found  prejudicial  to  plethoric  conftitu- 
tions,  and  to  fuch  as  are  liable  to  returns  of  hectic 
fever,  periodic  afthma,  a£tive  hemorrhage,  or  any 
difeafe  in  which  a  feverifh,  or  inflammatory  dif- 
poiition  prevails.  In  the  latter  part  of  this  efTay, 
it  is  defigned  occasionally  to  remark  the  farther 
life  of  thefe  waters,  under  the  difeafes  they  are 
appropriated  to  relieve. 

Valetudinarians,  who  feek  relief  from  the 
fulphureous  water  at  Harrogate,  Ihould  be  parti- 
cularly cautious  to  live  abftemioufly  ;  as  moft  of 
the  difeafes  againft  which  it  has,  been  found  ef- 
fectual, require  a  fparing  plain  diet,  few  of  them 
a  full  one. 

The  luxury  of  the  table,  which  of  late  years 
has  become  fafhionable  at  Harrogate,  fhould  put  • 
the  invalid  on  his  guard,  and  ferve  him  as  a  daily 
memento,  that  one  error  from  intemperance  may 
entirely  defeat  his  defigns  in  going  thither,  and 
fend  him  back  in  worfe  health,  than  when  he  came. 

There  is  a  fpecies  of  intemperance,  arifing 
from  the  temptations  conftantly  prefented,  in 
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which  the  healthy  and  voluptuous  indulge  them- 
felves  with  apparent  impunity ;  and  which  is 
apt  to  Heal  upon  the  invalid,  greatly  to  his  pre- 
judice, and  almoft  without  his  perceiving  it.  But 
it  will  do  him  no  harm  to  remember,  that  no 
perfon,  to  whom  a  full  diet  is  improper,  ought  to 
gratify  his  palate  with  a  variety  of  dimes ;  and. 
that  it  would  be  more  to  his  advantage  if  he 
were  never  to  eat  to  fatiety  of  any  one  dim,  but 
leave  off  with  fome  remains  of  appetite,  even  at 
dinner.  Every  frefh  dim,  by  creating  an  appetite 
for  itfelf,  leads  to  excefs. 

When  hunger  craves,  we  eat  with  pleafure  of 
any  plain  difli  which  is  placed  near  us  and  when 
our  relifh  for  it  is  loft,  it  is  an  indication  that 
nature  is  fatisfied,  and  that  we  ought  to  defift 
from  eating;. 

But  what  is  more  particularly  injurious  to  an 
invalid,  is  the  ufe  of  animal  diet  at  fupper,  efpe- 
cially  if  he  has  long  been  accuftomed  to  a  veget- 
able one. 

Animal  food  and  fermented  liquors,  taken  li- 
berally twice  a  day,  if  their  effects  are  not  coun- 
teracted by  the  daily  habits  of  laborious  exercife, 
more  efpecially  if  fupper  be  made  the  principal 
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meal,  are  apt  to  induce  a  plethoric  ftate  of  the 
body,  of  all  others  the  moft  dangerous,  and  of 
which  the  individual  entertains  no  fufpicions.  On 
the  contrary,  he  plumes  himfelf  with  the  idea  that 
he  enjoys  high  health ;  and  at  the  hazard  of  life, 
indulges  himfelf  in  every  fpecies  of  voluptuous 
excefs  i  till  at  length,  difeafe  overtakes  him  in 
his  career,  and  fuddenly  reveals  to  him  the  falla- 
cy of  his  judgment. 

If  a  perfon  be  naturally  delicate  and  weak,  or 
has  been  rendered  fo  by  a  feries  of  bad  health,  he 
is  little  able  to  withftand  the  inroads  which  intem- 
perance makes  on  the  human  conftitution.  Yet 
there  are  many,  who,  under  thefe  circumftances, 
fall  victims  to  their  own  indifcretion. 

There  is,  however,  a  generous  temperance,  in 
which  a  few  individuals  may  indulge  with  im-* 
punity.  But  as  it  is  impoffible  to  advance  rules 
which  will  fuit  all  conftitutions,  let  eveiy  man 
reflect  on  the  quantity  and  quality  of  the  food, 
which  he  has  always  found  to  fit  light  and  eafy  on 
his  ftomach,  without  caufing  heavinefs,  indi- 
geftion,  or  averfion  to  exercife,  and  never  ex- 
ceed in  either  of  thefe ;  he  will  then  feldom  be 
at  a  lofs  in  prefcribing  for  himfelf  falutary  rules 
of  diet. 

it 
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It  is  not  always  from  ignorance  that  men 
err  in  refpect  to  regimen.  They  are,  and 
have  long  been,  acquainted  with  the  baneful 
confequences  of  intemperance.  Refolution  is 
therefore  more  wanted  than  precept,  and  with- 
out that,  all  our  reafonings  will  avail  nothing. 

What  has  been  faid  of  intemperance  in  eating, 
is  as  applicable  to  excefs  in  drinking.  Whoever 
exceeds  an  exhilarating  glafs,  will  feel  a  propor- 
tional degree  of  languor,  when  the  cordial  effects 
of  wine,  or  any  other  inebriating  liquor,  are 
gone  off.  Different  conftitutions,  it  is  true,  and 
the  habits  of  individuals,  admit  of  different  de- 
grees of  indulgence ;  and  what  may  be  deemed 
intemperance  in  fome,  will  be  no  more  than  mo- 
deration in  others.  A  chearful  glafs,  within  the 
bounds  of  moderation,  frequently  enlivens  every 
active  faculty,  both  of  the  mind  and  body. 

A  perfon's  own  feelings,  therefore,  will  per- 
haps be  no  bad  director  in  regard  to  diet  and 
regimen  :  "  Every  man  at  forty,"  fays  Dr.  Cheyne, 
"  is  either  a  fool,  or  a  phyfician." 

I  am  confcious  that  the  rules  I  am  prefcribing, 
are  not  likely  to  be  fo  palatable  as  the  fupernu- 
merary  dimes  I  wilh  to  abolifh.    But  let  it  be 
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remembered,  that  I  now  addrefs  myfelf  to  the 
valetudinarian,  whole  better  health  I  wilh  to  pro- 
mote, and  which,  with  proper  attention  to  him- 
felf,  he  may  probably  fecure. 

The  gay  and  healthy  voluptuary,  is  not  the 
immediate  object,  of  medical  document.  I  refer 
him,  therefore,  to.  that  moralift,  who  was  not  lefs 
diftinguifhed  for  his  attempts  to  reform  the  man- 
ners of  mankind,  than  for  his  refined  tafle, 
modefty,  and  moderation.  His  words  are,  cc  For 
my  part,  when  I  behold  a  fafhionable  table  fet 
out  in  all  its  magnificence,  I  fancy  that  I  fee 
gouts  and  dropfies,  fevers  and  lethargies,  with 
other  innumerable  diftempers,  lying  in  ambufcade 
among  the  dimes."* 

Next  to  temperance,  exercise  feems  to  have 
been  defined,  by  the  all-wife  author  of  nature, 
as  the  g'-eat  preferver  and  reftorer  of  health, 
chearfulnefs,  and  bodily  ftrength.  He  who  long 
neglects  to  embrace  the  advantages  it  offers,  be- 
comes in  time,  enervated,  indolent,  and  difpi- 
rited ;  his  appetite  fails  the  digeftive  faculties 
are  impaired  the  powers  of  mufc'ular  motion  be- 
come gradually  weakened  ;  groundlefs  apprehen- 
fions  and  anxieties  feize  upon  the  mind  fear  be- 
comes 
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comes  fuperior  to  the  pleafures  of  recreation  ;  the 
tender  debilitated  individual  Ihivers  at  the  cool 
breeze  ;  till  at  length,  his  intellectual  and  corpo- 
real faculties  being  overcome,  he  finks,  loaded 
with  mental  infelicities,  into  a  ftate  of  torpid  in- 
activity, and  general  relaxation, 

But  though  exercife  is  fo  necefTary  to  our 
healthful  and  pleafurable  exiftence,  it  ought  in 
every  cafe  to  be  proportioned  to  the  patient's 
flrength,  and  fhould  never  be  continued  fo 
long  as  to  bring  on  fatigue.  The  modes  of  it 
may  be  varied  to  fuit  his  convenience  or  tafte  j 
but  fhould  always  if  poflible  be  performed  in  the 
open,  air,  and  either  on  an  empty  ftomach,  or 
fome  hours  after  eating.  Though  if  the  meal 
has  been  fparing  and  fimple,  gentle  exercife  em- 
ployed almoft  immediately  after  it,  will  not  in 
general  be  attended  with  any  great  inconvenience. 
That  exercife  is  the  moft  falutary  which  is  mode- 
rate and  long  continued.  All  fudden  and  violent 
exertions  can  only  be  tranfient,  and  are  often 
more  hurtful  than  beneficial  to  an  invalid, 

Harrogate  water  is  frequently  ufed  as  a  warm 
bath,  and  with  great  propriety,  as  it  is  a  highly 
medicated  one.  The  particular  cafes  in  which 
it  feems  to  be  applicable  will   be  mentioned 
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hereafter.  It  may  not  however  be  improper  to 
fuggeft,  that  the  patient  who  has  been  advifed  to 
bathe,  if  he  conhilts  cleanlinefs  and  fafety,  fhould 
bring  along  with  him  from  home  a  large  flannel 
fhirt,  or  gown,  which  he  ought,  as  foon  as  he 
comes  out  of  the  bath  and  has  been  rubbed  dry, 
to  put  on,  and  repair  in  it  immediately  to  his 
own  room,  and  if  directed  to  fweat,  to  his  own- 
bed  firft  properly  warmed.  This  fhirt  is  to  be 
kept  on  till  the  fweat  is  over  ;  it  fhould  then  be 
wafhed  and  thoroughly  dried,  in  the  intervals 
between  the  times  of  ufing  it,  that  it  may  be  freed 
from  fweat  and  perfpirable  matter. 

The  length  of  time  the  patient  ought  to  re- 
main in  the  bath,  as  well  as  the  degree  of  heat 
neceffary  to  be  employed,  mull:  be  varied  ac- 
cording to  the  nature  of  the  difeafe,  and  the  pa- 
tient's ftrength. 

Harrogate  is  alfo  well  accommodated  with  a 
cold  bath,  which  in  many  inftances  will  be  found 
extremely  ufeful,efpecially  to  thofe  who  may  have 
occafion  to  drink  the  chalybeate  waters. 
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PART  IV. 

OF  THE  DISEASES  IN  WHICH  HARRO- 
GATE WATER  HAS  BEEN  FOUND 
USEFUL. 

WE  fhall  now  endeavour  to  enumerate  the 
difeafes  which  have  been  either  totally 
removed,  or  greatly  relieved  by  the  ufe  of  this 
water.  And  it  is  our  defigjn  farther  to  recom- 
mend  it  in  cafes  of  a  fimilar  nature,  in  which 
there  is  a  probability  that  it  may  afford  relief. 

For  the  fake  of  convenience  to  the  reader,  the 
difeafes  are  placed  alphabetically,  without  any 
regard  to  methodical  nofology,  which  could  ferve 
no  ufeful  purpofes  in  an  efTay  of  this  kind.  The 
leading  fymptoms  of  each  difeafe  are  alfo  fpeci- 
fied,  and  fome  directions  given  in  refpect  to 
drinking  the  water,'  diet,-  and  exercife. 

i.  Apoplexy.  Under  this  title,  the  predifpo  - 
fition  to  apoplexy,  and  the  means  of  prevention 
only,  are  meant  to  be  confidered :  for  when  the 
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difeafe  is  actually  prefent,  very  different  meafures 
from  thofe  we  have  now  in  view  are  required ; 
though  it  is  to  be  lamented  they  feldom  prove 
fuccefsful. 

Our  views,  therefore,  mould  be  principally 
directed  to  the  prevention  of  the  difeafe  in  thofe 
who  are  predifpofed  to  it  from  original  conforma- 
tion, regimen,  or  habit  of  body. 

The  figns  of  a  predifpofition  to  apoplexy  in  the 
outward  appearance  of  the  body  are,  a  large 
head,  fhort  neck,  corpulency,  a  plethoric  confti- 
tution,  and  for  the  moft  part,  a  red  turgid  coun- 
tenance *.  When  a  perfon  of  this  form  and 
complexion  has  led  a  life  of  indolence  and  inacti- 
vity, has  gratified  himfelf  in  a  full  diet  and  fre- 
quent intoxication,  and  is  advanced  in  years,  he 
becomes  ftill  more  fubject  to  attacks  of  this 
difeafe,  and  more  efpecially  if  he  be  of  a  coftive 
habit  f. 

When  apoplexy  does  not  prove  fuddenly  fatal, 
it  is  fometimes  preceded  by  a  fwimming  in  the 
head,  giddinefs,  head-ach,  numbnefs  in  the  ex- 
tremities, drowfinefs,  falfe  vifion,  tinnitus  aurium, 
a  more  than  ufual  fulnefs  in  the  face  and  neck, 

incoherence 

..    *  Vide  Aphorifm.  Bocrhaav.  feft.  ioio. 
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incoherence  of  fpeech,  and  frequent  returns  of 
incubus  *.  A  hemorrhage  from  the  nofe,  parti- 
cularly in  the  decline  of  life,  and  where  the  per- 
fon  has  not  been  accuftomed  to  it  before,  is  often 
a  certain  prelude  to  the  dileafe. 

From  a  view  of  the  fcveral  fymptoms  preceding 
an  apoplectic  paroxyfm  it  would  appear,  that  a  • 
plethoric  habit  and  an  over-diftenfion  of  the  blood 
veffels  of  the  head  in  particular,  are  to  be  reckoned 
among  the  moft  frequent  caufes  that  produce  it. 
There  is,  therefore,  a  probability  that  a  long 
and  Heady  courfe  of  low  diet,  confiding  chiefly 
of  milk  and  mild  farinaceous  vegetables,  perfe- 
vered  in  from  an  early  period  of  life,  a  daily 
care  to  keep  the  bowels  open  by  fome  gentle 
laxative,  and  an  attention  to  the  ufe  of  conftant 
exercile,  might  prove  an  effectual  fecurity  againft 
this  dangerous  difeafe  f. 

Among  thefe  precautions,  none  is  more  ne- 
ceflaiy  to  be  had  conftantly  in  view  than  that  of 
keeping  the  body  open  fince  it  is  a  meafure  par- 
ticularly well  adapted  to  relieve  the  plethoric  ftate 
of  the  blood  veffels  of  the  head.  It  fhould  not 
however,  be  carried  fo  far  as  brifk  purging,  un- 
lefs  the  patient  complain  of  unufual  fulnefs,  or 
head-ach. 

I  3  As 
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As  a  remedy  fuited  in  every  refpect  to  this  in- 
tention, I  can  fafely  recommend  Harrogate  water, 
provided  the  quantity  be  limited  to  two  or  three 
glaffes  ;  which  if  found  inefficient  may  be  quick- 
ened by  a  few  Rochelle  falts,  Thefe  will  raife  no 
commotion  in  the  fyftem,  and  the  danger  of  too 
great  a  fulnefs  in  the  ftomach  will  be  avoided. 
This  courfe  may  be  regularly  purfued  during  the 
fummer  months,  by  people  of  fortune  whofe  fitua- 
tions  in  life  will  allow  them  to  make  an  annual 
vifit  to  Harrogate j  but  in  winter,  and  to  fuch  as 
the  expence  of  living  there  might  prove  an  ob- 
jection, I  would  advife  the  ufe  of  a  mild  gentle 
laxative  at  home  •,  fuch  as  lenitive  electary,  caftor 
oil,  or  Rochelle  falts. 

Patients  of  this  clafs  ought  never  to  go  into  the 
warm  bath  ;  the  rarefaction  it  occafions  has  been 
known  to  excite  in  the  full  and  plethoric  a  fit  of 
apoplexy  immediately  after  they  have  left  the 
bath.  Cold  bathing,  though  not  liable  to  the 
fame  objection,  may  yet  be  hazardous,  and  there^- 
fore  had  better  be  avoided^. 

Diet.  Particular  circumfpection  with  regard 
to  diet  is  of  great  importance  in  the  prefent  cafe. 
It  was  a  remark  of  the  late  Dr.  Fothergill,  that 
apoplectic  fits  were  generally  preceded  by  a  full 
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meal,  or  fome  excefs  in  fermented  liquors.  Ani- 
mal food  lhould  always  be  avoided  at  fupper,  and 
even  at  dinner  the  quantity  ought  to  be  moderate. 
There  is  no  fecurity  without  an  obfervance  of  this 
rule.    As  fubftitu'tes  for  more  grofs  aliment,  tea, 
cocoa,  milk,  light  broths  and  puddings,  gruels, 
fruit-pies,  potatoes,  greens,  and  other  mild  vege- 
tables, or  the  fummer  fruits,  may  be  fafely  al- 
lowed, and  perhaps  a  fmall  quantity  of  animal 
food  at  dinner    provided  it  be  cooked  in  a  plain 
manner,  and  all  heating  fauces  and  fpices  avoided. 
Coarfe  bread  with  a  little  rye  in  it  is  preferable, 
on  account  of  its  laxative  effects,  to  fine  wheaten 
bread.    Toaft  and  water,  imperial,  lemonade,  or 
fmall  beer  may  be  drank  at  meals.    It  is  not,  how- 
ever, meant  to  be  underftood  that  thofe  who  have 
been  long  accuftomed  to  a  full  diet,  and  are  ad- 
vanced in  years,  mould  abftain  fuddenly  from  the 
ufe  of  animal  food  and  fermented  liquors,  but 
that  they  mould  retrench  them  gradually. 

Having  had  feveral  opportunities  of  obferving 
that  a  giddinefs  of  the  head  is  apt  to  be  excited  by 
the  improper  ufe  of  tobacco,  I  have  great  reaibn 
to  fear  that  any  excefs  of  it,  in  the  preient  cafe, 
would  prove  particularly  hurtful ;  and  on  that  ac- 
count, it  would  be  better  if  it  were  difcontinued 
altogether.    If  this  mould  be  thought  a  hardfhip 
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to  any,  let  me  recommend  as  a  fubftitute  the  ufe 
oi  Lhe  calamus  aromaticus,  or  fweet  fcented  flag, 
which  poffeffes  none  of  the  narcotic  qualities  of 
tobacco,  yet  is  equally  powerful  in  promoting  an 
excretion  from  the  head,  the  fudden  interruption 
of  which,  in  thofe  who  have  been  long  accuf- 
tomed  to  it,  might  be  attended  with  fome  hazard. 
Smoking  tobacco,  and  taking  muff  to  excefs,  are 
equally  pernicious. 

Exercise.  As  perfons  predifpofed  to  apoplexy 
are  generally  of  a  full  habit,  it  is  neceflary  for 
them  to  guard  againft  this  ftate  of  the  body,  not 
only  by  laxatives  and  low  diet,  but  by  exercife, 
which  though  it  mould  never  be  violent  ought  to 
be  long  continued.  The  very  corpulent  will 
probably  find  riding  on  horfeback,  or  perhaps  in 
a  carriage,  fuffkient  for  their  ftrength.  But  thofe 
who  feel  no  inconvenience  from  walking,  or  pur- 
fuing  fome  other  mode  of  bodily  exercife,  will 
reap  more  benefit  from  it  than  thefe  we  havejuft 
mentioned.  Strong  mufcular  exertions  of  every 
kind  mould  at  all  times  be  avoided,  as  they  heat 
the  body,  accelerate  relpiration,  and  predifpofe 
to  apoplectic  paroxyfms.  And  it  is  by  no  means 
proper  to  employ  exercife  immediately  after 
meals. 
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As  exercife  increafcs  the  appetite,  it  it  abfo- 
luteiy  neceflary  that  the  latter  ihould  not  be  too 
freely  indulged,  from  a  fuppofition  that  it  has 
been  compenfated  for  by  the  preceding  exercife. 
There  is  no  ftate  of  the  body  in  which  an  exact 
obfervance  of  thefe  directions  will  be  found  more 
neceffary  than  that  which  we  are  now  considering. 

Studious  habits,  efpecially  if  at  the  fame  time 
the  head  be  kept  in  a  depending  pofition  for  feve- 
ral  hours  together,  are  unfavourable.  It  will 
alio  be  a  difadvantage  to  fleep  in  a  heated  room, 
or  with  the  head  placed  low. 

2.  Chlorosis,  or  Green  Sickness.  This 
difeafe  is  marked  by  indigeftion,  coftivenefs,  a 
defire  to  eat  things  improper  for  food,  a  pale 
bloated  countenance,  univerfal  anafarca,  dejec- 
tion of  fpirits,  liftlefsnefs,  averfion  to  exercife, 
and  a  retention  of  the  menfes. 

This  complaint  is  confined  to  females,  and  at- 
tacks them  only  about  the  age  of  puberty.  It 
arifes  from  fome  defect  in  the  organs  of  digeftion 
and  chylification,  as  is  evident  from  the  vitiated 
appetite  and  want  of  red  blood  in  the  fyftem. 
There  feems  to  be  alfo  a  confiderable  degree  of 
atony,  or  laxity,  in  the  general  habit. 

When 
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When  the  difeafe  is  in  this  (late,  that  relief  may 
be  obtained  by  a  courfe  of  Harrogate  waters,  it 
will  be  advifeable  for  the  patient  to  begin  with 
the  fulphureous  water,  and  to  finifh  the  cure  with 
the  chalybeate.  A  glafs  or  two  of  the  former 
may  be  drank  in  the  morning  failing  for  about  a 
week,  increafing  or  lefTening  the  dofe  according 
to  its  effects,  which  mould  be  limited  to  two  or 
three  motions  daily  *  for  on  account  of  the  de- 
bility which  prevails,  it  would  be  highly  impro- 
per to  reduce  theftrength  by  brifk  purging.  If  the 
quantity  here  prefcribed  mould  prove  infufficient, 
a  pill  or  two  of  the  aloetic  kind  may  be  taken  over 
night.  The  cooling  faline  purgatives  are  lefs 
proper.  When  the  ftomach  complaints  are  in 
fome  meafure  relieved,  the  fulphureous  water 
may  be  difcontinued,  except  occasionally  when 
coftivenefs  or  any  figns  of  a  depraved  appetite 
tender  a  repetition  of  it  necefiary.  Inftcad  of  it, 
half  a  pint  of  the  chalybeate  water  from  the  Tewit 
Well'may  be  drank  in  the  morning  fading,  an  hour 
before  dinner,  and  at  five  in  the  afternoon  j  to 
which  may  be  added  from  ten  to  fifteen  drops  of  the 
tin&ure  of  iron  prepared  with  fpirit  of  fait.  There 
are  no  remedies  for  this  difeafe  that  we  are  yet 
acquainted  with,  which  have  been  found  equal 
to.  preparations  of  iron  in  reftonng  vigour  to  the 
conftitution,  and  a  healthful  bloom  to  the  com- 
plexion. 
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plexion.  At  the  fame  time  it  will  be  of  great  ad- 
vantage to  so  into  the  cold  bath  three  or  four 
times  a  week,  either  early  in  the  morning,  or  if 
the  patient  be  very  delicate,  an  hour  or  two  after 
breakfaft  j  obferving  to  make  the  immerfions  as 
fudden  as  poffible,  that  the  bracing  effects  of  the 
bath  may  be  obtained, 

This  courfe  fhould  be  perfevered  in  for  at  leafl 
a  month  or  fix  weeks,  in  which  time  a  keen  appe- 
tite is  generally  acquired,  the  countenance  be- 
comes chearful  and  animated,  and  the  body  re- 
gains in  a  great  meafure  its  original  ftrength  and 
vigour. 

Diet.  The  diet  in  this  difeafe  fhould  be  of 
the  warmer  ftimulating  kind,  and  confift  chiefly  of 
animal  food  well  feafoned  with  fpices,  muftard, 
horfe-radifh,  or  crefTes.  A  glafs  or  two  of  gene- 
rous port  wine  may  alio  be  drank  at  meals  with 
real  advantage. 

Exercise.  Of  all  the  fpecies  of  exercife,  walk- 
ing brifkly  for  an  hour  or  two  after  each  glafs  of 
the  chalybeate  water  will  be  found  the  moft  bene- 
ficial, as  it  determines  the  circulation  more  par- 
ticularly to  the  lower  extremities.  When  the  pa- 
tient is  not  in  the  ufe  of  exercife,  let  her  carefully 

avoid 
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avoid  expofing  herfclf  to  the  cold  air.  The  feet 
and  lower  limbs  Ihould  be  kept  warm ;  and  it 
would  be  of  fervice  if  they  were  to  be  rubbed 
gently,  for  an  hour  or  two,  every  day,  with  a 
flefli-brufh. 

3.  Colic.  The  fymptoms"  of  this  difeafe  are 
too  well  known  to  admit  defcription.  The  dif- 
ferent fpecies  of  it  are  diftinguifhed  by  the  caufes 
producing  them,  and  are  named  bilious ,  flatulent, 
inflammatory,  The  two  firft  are  only  to  be 

noticed  here. 

(a.)  Bilious  colic.  This  complaint,  befides  the 
pain  which  is  infeparable  from  it,  is  generally  at- 
tended with  frequent  vomiting  of  bile.  Thofe 
are  particularly  fubject  to  it  who  are  of  a  coftive 
habit,  who  live  well,  and  lead  a  fedentary  life. 

The  remedies  are  fufficiently  obvious,  viz. 
gentle  laxatives,  fparing  diet,  and  regular  exer- 
cife.  As  a  laxative,  Harrogate  water  feems  here 
to  claim  a  pre-eminence  over  moft  odiers  ;  and 
I  have  known  inftances  where  it  has  fully  removed 
the  complaint,  when  other  means  have  proved 
merely  palliative.  It  was  drank  in  moderate 
quantities,  and  brifk  purging  was  always  avoided. 
Yet,  mould  the  bowels  at  any  time  be  more 

coftive 


coftive  than  ufual,  it  may  be  proper  to  quicken 
the  effects  of  the  water  by  the  addition  of  a  few 
falts  ;  and  if  the  pain  and  fpafmodic  conftrictkm 
be  confiderable,  great  relief  would  be  obtained 
by  going  into  the  warm  bath. 

Diet.  The  diet,  in  this  cafe,  mould  be  mode- 
rate in  quantity,  and  rather  of  the  cooling  acefcent 
kind,  fuch  as  fruit-pies,  farinaceous  gruels,  milk- 
whey,  fummer  fruits,  thin  broths,  fallads,  and 
greens.  What  animal  food  is  ufed  at  dinner  (for 
it  would  be  very  improper  at  fupper)  mould  be 
of  the  white  mild  kind  ;  and  all  oily  and  parched 
parts,  baked  and  fried  meats,  ought  to  be  care- 
fully avoided.  Common  whey,  cream  of  tartar 
whey,  barley  water  acidulated  with  juice  of  le- 
mons, toaft  and  water  mixed  with  a  fmall  pro- 
portion of  Lifbon  wine,  imperial,  or  lemonade, 
may  be  employed  as  beverage.  Red  port  and 
fpirits  are  improper. 

Exercise.  The  patient  mould  render  exer- 
cife  habitual  by  appropriating  to  it  a  certain  num- 
ber of  hours  every  day.  Of  all  others,  riding  on 
horfeback  is  the  moft  eligible,  becaufe  it  pro- 
motes a  quicker  circulation  in  the  region  of  the 
liver,  and  has  a  tendency  to  remove  the  obftruc- 
tions- which  are  often  formed  there. 

(b.) 
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(b.)  Flatulent  Colic.  This  complaint  frequent- 
ly arifes  from  indigeftion,  repletion,  or  food  in- 
digestible in  its  nature,  fuch  as  nuts  of  all  kinds 
when  not  fufficiently  mafticated,  cucumbers, 
melons,  and  fometimes  from  too  liberal  an  ufe 
of  acid  fruits,  efpecially  cherries  and  apples  after 
meals.  To  prevent  the  attacks  of  this  difeafe  it 
will  be  necelfary  to  avoid  the  caufes  which  ex- 
cite it ;  and  as  the  bowels  are  generally  coftive, 
they  mould  be  kept  open  by  fome  habitual  laxa- 
tive, fuch  as  Harrogate  water,  the  dofe  of  which 
is  eafily  afcertained,  and  its  operation  remarkably 
gentle  and  eafy.  If  it  requires  any  affiftance, 
two  or  three  of  Rufus's  pills  may  be  taken  over 
night,  or  a  fpoonful  of  caftor  oil. 

Diet.  All  flatulent  food  mould  be  either  to- 
tally abftained  from,  or  ufed  with  the  utmoft  cau- 
tion. Animal  food  tolerably  well  feafoned,  and 
the  warmer  vegetables  are  here  allowable  at  din- 
ner ;  and  broths,  gruels,  or  light  farinaceous 
roots  will  furnim  a  fafe  and  fufficient  repaft  at 
fupper.  Toaft  and  water  with  a  very  Jmall  pro- 
portion of  old  mild  rum,  geneva,  or  Madeira,  are 
found  to  be  the  beft  diluents. 

Exercise.   Riding  on  horfeback  is  particularly 
favourable  to  weak  bowels,  when  it  does  not  occa- 
sion 
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fion  coftivenefs ;  if  therefore  it  be  conftantly 
found  to  produce  that  effect,  walking  exerciie 
lliould  be  fubftituted.  A  ftate  o'f  indolence  im- 
pedes the  proper  action  of  the  ftomach  and  bowels, 
and  unfits  them  for  difcharging  their  contents  in 
a  regular  manner. 

4.  Costiveness.  This  ftate  of  the  body  is 
clofely  allied  to  the  preceding  one,  and  the 
means  of  relief  are  nearly  the  fame. 

Harrogate  water  appears,  from  the  teftimony 
of  many  hundreds,  to  be  a  lafe  and  effectual  laxa- 
tive, and  as  an  habitual  one  has  great  advantages, 
becaufe  it  acts  with  little  or  no  ftimulus.  It  may 
be  taken  with  this  view  either  at  the  wells,  or  at 
the  patient's  own  houfe,  as  its  purgative  qualities 
are  not  much  injured  by  keeping  a  Jhort  time. 

5.  Dropsy.  It  is  only  to  thofe  of  a  tolerably 
robnft  habit,  and  in  cafes  where  the  difeafe  is  the 
confequence  of  a  fuppreffion  of  perforation,  or 
of  urine,  that  I  would  recommend  Harrogate 
waters  as  remedies.  Dr.  Bacher,  a  phyfician  of 
eminence  at  Paris  has  found  that  the  liberal  ufe 
of  watery  liquids  may  be  allowed  with  real  ad- 
vantage in  many  dropfical  cafes  ;  and  I  have  re- 
peatedly feen  their  good  effects  under  certain  li- 
mitations, 
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mications,  But  whenever  liquids  are  allowed  in 
confiderable  quantities,  attention  fhould  always 
be  paid  to  the  effects  they  produce.  If  the  eva-> 
cuations  they  procure  exceed  in  quantity  the 
liquids  taken  in,  great  advantages  are  then  to  be 
expected  from  them.  With  ftrict  attention  to 
this,  I  have  known  fome  relieved  by  drinking 
Harrogate  water  in  fuch  dofes  as  have  purged 
pretty  brifkly,  and  which  have  been  repeated  two 
or  three  times  a  week.  But  I  have  generally  ad- 
vifed  half  an  ounce  of  cream  of  tartar  in  powder  to 
be  mixed  with  the  firft  glafs ;  and  on  the  days 
free  from  purging,  the  patient  was  defired  to 
drink  a  glafs  of  the  chalybeate  water  in  the  morn- 
ing fading,  another  an  hour  before  dinner,  and 
another  at  five  in  the  afternoon,  with  a  tea-fpoon- 
ful  of  fweet  fpirit  of  nitre  in  each,  which  has  ge- 
nerally caufed  the  water  to  operate  powerfully  as 
a  diuretic.  "This  promifcuous  ule  of  the  fulphu- 
reous  and  chalybeate  waters,  with  the  medicinal 
additions  before  mentioned,  may  be  continued 
for  three  weeks  or  a  month,  provided  the  hydro- 
pic fymptoms  decreafe  but  if  this  Ihould  not  be 
the  cafe,  the  plan  had  better  be  laid  afide  after  a 
fhort  trial.  In  general,  however,  if  there  are  no 
feirrhofities,  or  vifceral  "bbfrructions,  and  if  the 
original  ftamina  are  ftrong  and  robuit,  confider- 
able benefit  will  probably  accrue  from  a  fteady 
profecution  of  the  foregoing  plan. 

Diet. 
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Diet.  After  the  dropfical  fymptoms  are  re- 
moved, a  dry  diet,  and  bracing  medicines,  fuch 
as  bark  and  fteel,  will  be  ferviceable  in  confirm- 
ino-  the  cure.  Milk  is  an  excellent  reftorative, 
and  may  alfo  be  nfed  liberally  during  the  cure, 
as  there  are  inftances  where  it  has  proved  an  effec- 
tual remedy  for  this  difeafe  when  no  other  means 
were  employed.*  Animal  food  and  a  chearful 
glafs  of  port  are  not  only  allowable  but  neceflary 
to  preferve  the  patient  from  a  relapfe  -3  yet  all 
the  avenues  which  lead  to  excefs  mould  be  ftricTtly 
guarded,  fince  every  degree  of  ebriety  might  in- 
creafe  that  relaxation  which  a  generous  tem- 
perance would  probably  cure. 

Exercise.  Nothing  tends  more  than  bodily 
exercife  to  brace  a  debilitated  habit,  when  judi- 
cioufly  employed -y  but  it  mould  never  be  conti- 
nued fo  long  as  to  bring  on  fatigue.  Exercife 
either  in  a  carriage,  or  on  horfeback,  may  be 
tried  firft,  and  as  the  dropfical  fymptoms  de- 
creafe,  the  patient  mould  attempt  walking  exer- 
cife, which  will  not  only  expedite  his  cure,  but 
probably  confirm  it.  The  flefh-brufli  will  alfo 
have  its  advantages,  provided  the  frictions  be 
gentle,  long  continued,  and  in  the  direction 
from  the  extremities  towards  the  centre  of  the 

K  body, 

»  Vide  Med.  Journ.  vol  JII,  for  1782, 
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body.  They  promote  the  abforption  and  circu- 
lation of  the  lymph  in  the  valvular  lymphatics, 
and  thereby  carry  off  the  extravafated  water  from 
the  limbs. 

Sefore  I  conclude  what  I  have  to  fay  on  this 
(Hfeafe,  I  could  wifh  it  to  be  underftood  that  no 
patient  labouring  under  dropfical  indifpofition, 
whofe  vifcera  are  nnfound,  and  whofe  body  ir, 
greatly  emaciated  and  reduced,  can  expect  relief 
from  the  waters  at  Harrogate,  and  therefore  fhould 
not  give  them  a  trial. 

6.  Elephantiasis.  The  firft  fymptom  of  this 
difeafe  which  appears  is  a  fwelling  of  the  calf  of 
one  or  of  both  the  legs,  which  foon  grows  confi- 
derable  and  the  part  almoft  infenfible  to  the  touch, 
the  finger  leaves  no  impreffion  upon  it  as  it  does 
on  cedematous  fwellings,  the  cuticle  which  co- 
vers the  tumor  becomes  fcaly,  and  fcirrhous 
tubercles  about  the  fize  of  nuts  are  formed  upon 
it,  but  there  does  not  appear  to  be  any  particular 
difcoloration.  After  fome  time  the  face  is  dif- 
figured  with  wrinkles,  which  are  thick  fet  with 
fmall  tumors ;  the  voice  becomes  hoarfe,  the 
throat  ulcerated,  the  breath  fetid,  and  the  whole 
countenance  acquires  a  livid  hue.  At  laft,  the 
fcirrhous  tubercles  both  on  the  legs  and  face  fup- 

purate 
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purate  and  degenerate  into  ulcers,  which  fur4- 
nifh  an  ill-conditioned  pus  of  an  alh  colour,  ferous 
and  fetid.  There  is  here  a  great  analogy  in  the 
fbate  of  the  fluids  to  that  of  the  fcurvy,  and  the 
fymptoms  are  aggravated  by  mercury,  as  is  al- 
ways the  cafe  in  that  difeafe. 

The  elephantiafis  feldom  admits  of  a  permanent 
cure*  but  may  be  greatly  palliated  by  a  fimple 
,  bland  moift  diet,  confifting  chiefly  of  frefh  vege- 
tables, milk,  emulfions,  whey,  broths,  and  gruels. 
Plentiful  dilution  by  antifeptic  fluids;  efpecially 
by  fuch  as  are  apt  to  pafs  off  by  the  emundtories 
of  the  fkin  and  kidnies,  affords  conflderable  relief. 

To  anfwer  this  intention  Harrogate  water  may 
be  taken  as  an  alterative;  to  the  quantity  of  a  pint 
three  times  a  day,  at  the  interval  of  four  hours 
between  every  two  glaffes.  As  a  detergent,  and 
with  a  view  of  promoting  perfpiration  more  effec- 
tually;, a  warm  bath  of  the  fame  water  may  be 
employed  twice  or  thrice  a  week  ;  the  patient 
may  remain  in  it  from  five  to  fifteen  minutes,  and 
when  he  leaves  it,  it  will  be  prudent  for  him  to 
retire  wrapped  in  flannel  to  his  own  room,  and 
there  to  walk  briikly  for  an  hour  or  two,  till  he 
finds  himfelf  in  a  gentle  fweat.  He  fhould  then 
allow  himfelf  to  cool  gradually,  and  it  would  be 
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fafer  if  he  were  to  keep  his  room  for  the  remainder" 
of  the  evening.  As  an  auxiliary,  the  peruvian 
bark,  in  dofes  of  a  drachm,,  may  be  taken  in  a 
glafs  of  the  T«wit-Well  water  three  or  four  times 
"a  day. 

Eriik  purging  is  prejudicial  in  this  difeafe,  and 
therefore  the  water  ihould  be  drank  in  moderate 
quantities.  On  the  other  hand,  coftivenefs  mould 
be  attentively  guarded  againft. 

Diet.  There  is  no  neceflity  to  add  much  on  this 
head  to  what  has  been  already  advanced,  except 
that  animal  food  Ihould  be  very  fparingly  ufed, 
particularly  the  fmoke-dried,  or  falted  meats. 
Small  beer,  wine  and  water,  cyder,  perry,  and 
imperial  will  afford  the  beft  beverage. 

Exercise.  No  mode  of  exercife  except  that  of 
a  carriage,  or  riding  on  horfeback,  can  with  any 
degree  of  convenience  be  admitted  'of  in  this 
difeafe. 

7.  Eruptions  cutaneous.  We  here propofe 
to  make  a  few  remarks  on  that  fpecies  of  eruptive 
diforder  called  Herpes,  and  under  that  general 
title  to  include  the  tetter,  ring-worm,  as  va- 
rieties only  of  the  fame  difeafe  requiring  a  fimlar 
mode  of  treatment,  A  Her* 
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An  Herpes  is  an  eruption  of  the  fkin  in  appear- 
ance like  a  rafh,  confifting  of  fmall,  red,  itchy 
pimples,  which  when  fcratched  difcharge  a  thin 
watery  ferum,  and  in  that  ftate  very  much  refem- 
ble  the  true  itch.  The  eruption  frequently 
fpreads  over  the  whole  body,  though  in  general 
it  is  confined  to  theinfide  of  the  arms,  wrifts,  and 
lower  extremities.  It  returns  periodically  in  the 
fpring  and  autumn,  difappears  in  fummer,  and 
for  the  moft  part  in  winter.  When  long  neg- 
lected, or  improperly  treated,  it  fometimes  gives 
rife  to  troublefome  ulcerations.  Few  difeafes 
have  been  lefs  underftood  by  medical  practition- 
ers, than  thofe  of  the  eruptive  kind.  Few  au- 
thors have  been  fufficiently  defcriptive  of  them, 
much  lefs  fatisfactory  in  afligning  their  caufe. 
And  the  generality  of  perfons  unacquainted  with 
the  fcience  of  medicine  have  confounded  herpetic 
difeafes  with  thofe  of  the  fcorbutic  kind  ;  but  no 
two  diforders  are  more  oppofite.  Flerpes  gene- 
rally attacks  the  young  and  plethoric,  who  in  other 
refpedb  enjoy  high  health,  and  is  in  its  nature 
an  inflammatory  difeafe  ;  the  fcurvy  fhews 
every  indication  of  a  putrid  one  :  and  when  it  is 
not  brought  on  by  putrefcent  diet,  or  long  abfti- 
nence  from  frefh  vegetables,  is  for  the  moft  part 
confined  to  the  weak  debilitated  valetudinarian, 
who  has  paffed  the  meridian  of  life  in  habits  of 
rigid  abftemioufnefs. 

K  3  The 
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The  conftitiition,  we  believe,  has  much  Iefg 
concern  in  herpetic  cafes  than  is  generally  imagin- 
ed ;  the  difeafe  feems  to  depend  more  on  local 
circumftances,  and  particular  changes  in  the  ftate 
of  the  atmofphere.  This  opinion  we  fliall  endea- 
vour to  explain  in  the  following  manner.  The 
pores  of  the  cuticle  are  extremely  numerous,  and 
it  is  eafy  to  prove  by  direcl:  experiment,  that  they 
far  exceed  in  number  the  extremities  of  the  ex- 
halent  veffels,  which  open  immediately  under  the 
cuticle.  From  this  it  follows,  that  perforation 
and  fweat  are  poured  out,  not  on  the  Jurface  of  the 
cuticle,  but  under  it,  and  from  thence  ooze  out, 
to  ufe  a  familiar  example,  as  through  a  fieve.  In 
cold  weather  then  there  is  reafon  to  fuppofe  that 
perfpiration  is  not  only  diminifhed,  as  has  been 
proved  by  ftatical  experiments,  but  that  the  quan- 
tity of  faline  matter  which  ought  to  pafs  off  by 
the  fldn  is  not  evacuated  in  due  proportion*, 
and  may  therefore  accumulate  under  the  cuticle, 
where  it  may  prove  fo  ftimulant  and  acrid  as  to 
caufe  an  itching,  rednefs,  and  perhaps  fome  de- 
gree 

*  That  the  faline  matter  of  our  fluids  may,  from  certain 
circumftances  in  the  animal  ceconomy,  be  fomedmes  preter- 
naturally  detained,  is  obvious  from  what  happens  in  diabetes, 
hyfteria,  &c.  where  the  urine  is  often  voided  perfectly  inodorous, 
colourlefs,  and  infipid.  From  analogy  therefore  we  may  rea- 
fonably  conclude  that  the  fame  deficiency  may  occur  in  the  cu- 
ticular  difcharges,  which  fo  nearly  refemble,  and  are  fo  clofeiy 
connected  with,  the  fecredons  pf  the  kidnics. 
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gree  of  inflammation.  The  quantity,  however, 
of  this  faline  matter  may  not  be  fufficient  to  ele- 
vate the  cuticle,  till  by  fome  fudden  alteration  in 
the  fbate  of  the  air,  as  from  that  of  extreme  cold 
to  a  warm  temperature,  the  perfpirable  matter  be 
iliddenly  carried  to  the  furface,  where  not  being 
able  to  efcape  in  the  fame  proportion  in  which  it 
is  determined  thither,  becaufe  of  the  unufual 
quantity  of  faline  matter  already  depofited,  it 
immediately  raifes  up  the  cuticle  in  the  form  of 
pimples  or  eruptions  *» 

This  method  of  reafoning  will  account  for  the 
prevalence  of  the  difeafe  in  the  fpring,  and  dur- 
ing the  viciffitudes  of  the  weather  in  the  autumn  ; 
and  for  its  abfence  during  the  fummer  and  winter 
months,  when  the  air  is  either  conftantly  mild  and 
warm,  or  cold  and  fevere.  Along  with  thefe 
circumftances  it  is  probable  there  may  be  alfo, 
in  fome  constitutions,  an  eruptive  diathefis  or 

K  4  difpofition 

*  Perfpirable  matter  being  thus  detained  under  the  cuticle, 
will  account  for  the  fmall  portions  of  the  latter  which  are  often 
forced  olf  from  the  true  fkin,  in  the  form  of  bran  and  fcales,  in, 
many  eruptive  cafes.  There  are  alfo  inltances  where  both  the 
cuticle  and  nails  have  fallen  oft"  in  lome  difeafes.  We 
know  that  maceration  will  detach  thefe,  and  that  there  is  fome- 
thing  analogous  in  their  llruclure,  fince  the  rete  mucofum 
fpreads  Itfdf  under  the  nails  as  well  as  under  the  cuticle  $  they 
may  therefore  both  be  liable  to  the  fame  efFufion  and  defqua-- 
mation, 
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difpofition  in  the  animal  ceconomy  to  favour  the 
production  of  pimples  on  the  /kin,  but  which 
diathefis  is  liable  to  be  eafily  influenced  by  a 
change  of  the  feafons.  For  this  reafon  we  ob- 
serve, that  perfons  fubject  to  herpetic  eruptions 
are  fometimes  affected  by  them  even  in  the  win- 
ter, particularly  if  the  weather  has  been  extreme- 
ly cold  for  feveral  weeks  together,  and  is  fud- 
denly  followed  by  a  great  fall  of  fnow,'  which  has 
always  a  confiderable  effect  in  diminishing  the 
intenfenefs  of  cold  in  the  atmofphere. 

.When  this  difeafe  is  once  eftablifhed,  it  is  apt 
to  appear  and  recede  periodically  with  the  feafons, 
and  does  not  readily  admit  of  a  radical  cure.  The 
indication  however  is  to  fupport  as  uniform  a 
determination  of  the  perfpirable  matter  to  the 
fkin  as  poffible  yet  this  ought  never  to  be  done 
by  hot  ftimulating  diaphoretics,  as  thefe  never 
fail  to  aggravate  the  difeafe.  It  is  much  fafer 
.and  more  effectual  to  employ  warm  bathing,  par- 
ticularly in  faline  and  fulphureous  waters  fuch  as 
thofe  at  Harrogate ;  which  not  only  cleanfe  the 
fkin,  and  thereby  promote  the  more  equable  eva- 
cuation of  perfpirable  matter  through  its  pores, 
but  relieve  the  itching,  heal  the  ulcerations,  and 
leave  the  fkin,  after  fome  time,  fmooth  and  in 
its  natural  ftate. 

In 
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In  many  cafes,  however,  the  inveteracy  of  the 
complaint  requires  the  internal  ufe  of  Harrogate 
water  at  the  fame  time ;  which  has  in  feveral  in- 
ftances  removed  the  complaint,  and  greatly  re- 
lieved thofe  who  have  tried  it  at  my  requeft. 
The  water  was  advifed  to  be  taken  as  a  gentle  pur- 
gative twice  or  three  times  a  week,  and  on  the 
intermediate  days  as  an  alterative.  A  warm  bath 
of  the  fame  water  was  alfo  recommended  to  be 
ufed  every  fecond  or  third  evening,  according  as 
the  patients  were  able  to  bear  it.  This  courfe 
ought  to  be  continued  for  feveral  months  if  the 
complaint  Ihould  not  yield  fooner.  And  in  very 
obftinate  cafes  the  cure  may  be  greatly  expedited 
by  the  ufe  of  this  eledlaiy  *  along  with  the 
waters,  the  fize  of  a  nutmeg  of  which  may  be 
taken  every  night,  and  two  or  three  glaffes  of 
the  water  drank  every  other  morning  only.  The 
bath  to  be  employed  as  before.  This  eleclary  I 
have  frequently  prefcribed  in  private  practice,  and 
in  the  Infirmary  at  Leeds  with  great  advantage, 
efpecially  where  it  has  been  aflifted  by  the  occa- 
fional  interpofition  of  a  cooling  purgative.  It  is 
probable  that  antimonials  are  no  otherwife  ufeful 

in 

'*  Recipe,  Conf.  rofar.  rub.  utjciam'unam. 
Crem.  tartar,  pulv. 
Antimon.  crud.  lasvig.  a  drach.  tres 
Gum.  Guaic.  pulv.  fefquidrachmam 
Syr.  rofar.  folut.  q.  s.  fiat  eleftarium. 
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in  many  of  thefe  complaints,  than  as  they  pro- 
mote perfpiration  : 1  for  as  it  has  been  before  ob- 
ferved,  the  true  herpes  feems  to  depend  more  on 
a  particular  ftate  of  the  (kin,  and  on  the  fudden 
changes  in  the  atmofphere,  than  on  any  peculiar 
acrimony  in  the  fluids.  And  as  antimony  is  found 
to  promote  perfpiration  more  uniformly  than  moft 
other  remedies,  it  has  defervedly  gained  the  pre- 
eminence in  all  cafes  of  the  herpetic  kind. 

Herpes  very  frequently  occurs  in  perfons  of 
plethoric  habits,  hale  conflitutions,  and  who  en- 
joy good  health.  In  all  fuch  cafes  Harrogate 
water  Ihould  be  taken  as  a  brifk  purgative,  and 
its  operation  quickened  by  a  few  Glauber's  falts. 
It  is  by  this  means  rendered  far  fuperior  to  fea 
water,  which  fometimes  proves  too  Simulating 
and  heating ;  effects  which  Harrogate  water  is 
never  known  to  produce  when  properly  applied. 

Diet.  Along  with  the  remedies  above  pre- 
ferred, it  would  be  of  the  greateft  fervice  if  the 
patient  were  to  favour  the  general  intention  of 
promoting  perfpiration,  by  drinking  plentifully 
of  fuch  warm  diluents  as  contain  little  or  no 
ftimulus,  fuch  are  common  milk-whey,  barley 
water,  and  weak  faffafras  tea.  The  folid  part  of 
his  food  mould  confift  chiefly  of  Vegetables,  and 
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a  fmall  quantity  of  frefli  animal  food  at  dinner 
only.  Salted  meats  are  highly  improper,  and 
Jhould  be  carefully  avoided. 

Exercise.  This  ihould  be  moderate  but  as 
conftant  as  poffible,  that  the  perfpiradon  may 
neither  be  too  much  increafed  by  the  exccfs,  nor 
diminished  through  the  want  of  it. 

The  mode  of  treatment  here  recommended 
will  apply  to  cafes  of  tetter >  ringworm  >  and  tinea 
capitis.  In  the  latter,  however,  it  will  be  ne- 
cefTary  that  the  head  be  fhaved  every  other  day, 
and  kept  clean  by  wafhing  it  night  and  morning 
with  the  fulphureous  water  ;  immediately  after 
which  a  little  of  this  ointment  *  may  be  diligently 
rubbed  into  the  fores,  and  the  head  fecured  from 
cold  with  a  flannel  cap. 

8.  Gout.  This  difeafe  is  too  well  known  to  re- 
quire a  particular  definition.  We  mall  likewife 
avoid  entering  into  its  hiftory,  peculiar  nature, 
or  proximate  caufe  ;  as  thefe  would  lead  us  into 
a  wide  field  of  difcuffion  very  foreign  to  an  eflay 
of  this  fort.    What  we  have  chiefly  in  view  is,  to 

caution 

*  Recipe,  Ung.  e  pice  unciam  unam  cum  femiflc. 
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caution  arthritic  perfons  againft  the  improper  ufe 
of  Harrogate  water  in  fome  ftates  of  this  fingular 
difeafe.  Many  have  fallen  into  an  error  in  this 
refpect,  by  attending  to  the  reprefentations  of 
individuals  who  have  been  benefited  by  drinking 
the  water ;  and  who  have  recommended  it  to 
others  from  a  fuppofition  that  their  cafes  were 
fimilar,  when  in  fact  they  have  been  eflentially 
different.  In  our  attempts  to  relieve  the  gout, 
two  cafes  of  it  are  to  be  carefully  diftinguifhed. 

i.  *  Where  the  conftitution  is  found  and  vigo- 
rous, where  the  fits  are  fevere  and  regular,  and 
where  there  is  a  plethora  and  inflammatory  dia- 
thefis. 

i.  When  the  conftitution  is  debilitated  and 
difeafed ;  the  fits  irregular ;  the  alimentary  canal? 
head,  breaft,  and  urinary  paflages,  affected  with 
various  complaints  alternating  with  fits  of  the 
gout. 

In  the  firft  cafe  f  it  will  afford  the  patient  great 
relief  in  the  intervals  of  the  fits,  to  prevent  ple- 
thora and  an  inflammatory  difpolition  of  the  body 
by  cool  regimen  either  a  total  milk  and  vege  • 
table  diet,  or  the  moft  moderate  ufe  of  fermented 

liquors 
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liquors  and  animal  food  plainly  drefled  ;  by  gen- 
tle evacuations,  particularly  by  ftool ;  by  exer- 
cife,  efpecially  walking,  frictions,  and  even  in 
fome  cafes  where  the  predifpofition  is  very  ftrong, 
by  bodily  labour  ;  by  an  eafy  chearful  mind,  and 
regular  hours  in  regard  to  deep. 

In  the  fecond  cafe  *  the  indications  during  the 
intervals  are,  to  fuppor-t  the  vis  vitas  or  natural 
vigour  by  the  moderate  ufe  of  animal  food  and 
wine.  To  promote  an  equal  diftribution  of  the 
blood  to  the  extremities,  and  to  keep  up  perfpi- 
ration  by  exercife,  frictions,  temperate  bathing, 
warm  bathing,  and  warm  pumping,  efpecially 
when  the  joints  become  ftiff;  warm  clothing,  and 
keeping  the  legs  and  feet  warm.  To  obviate  de- 
bility, indigeftion,  and  acidity  in  the  ftomach, 
by  avoiding  the  caufes  of  thefe ;  by  the  cau- 
tious ufe  of  bitters  and  aromatics,  lime-water, 
alkalies,  Bath  and  Buxton  waters,  and  ftomach 
laxatives. 

From  the  foregoing  defcription  of  two  oppofite 
cafes  of  the  gout  it  will  appear,  that  Harrogate 
water  can  only  be  employed  with  advantage  in 
the  former  of  them ;  and  even  then  it  ought  to  be 

drank 
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drank  rather  as  an  habitual  laxative  than  a  brifk 
purgative ;  becaufe  whenever  a  fit  of  the  gout  is 
brought  on  by  caufes  which  debilitate  the  vital 
and  animal  functions,  the  patient  generally  fuffers 
for  it  in  his  future  health.  But  there  will  be  ftill 
a  greater  impropriety,  and  the  confequences  will 
be  more  laftingly  ferious,  if  this  water  be  ufed 
liberally  as  a  purgative  in  the  2d.  cafe,  or  that 
fpecies  of  gout  called  the  atonic,  where  the  na- 
tural vigour  is  on  the  decline,  and  the  powers  of 
nature  inadequate  to  the  production  of  regular, 
inflammatory  paroxyfms. 

I  am  acquainted  with  one  inftance  in  which  an 
elderly  gentleman  had  been  long  in  the  habit  of 
paying  an  annual  vifit  to  Harrogate,  and  who  in 
his  younger  years  had  experienced  great  benefit 
from  drinking  the  waters,  as  they  feldom  failed 
to  relieve  his  plethoric  fymptoms.  But  as  his  ge- 
neral health  declined  in  more  advanced  age,  he 
was  ftill  improperly  folicitous  of  repeating  his 
vifits  to  Harrogate,  contrary  to  the  ftrenuous 
remonftrances  and  advice  of  his  phyfician  who 
recommended  to  him  a  courfe  of  the  Bath  or 
Buxton  waters,  as  his  fits  of  gout  had  been  for 
fome  time  irregular  and  imperfect.  His  refolu- 
tions  however  were  formed,  and  he  pofted  away 
to  Harrogate.    The  confequences  were,  that  he 


fell  into  a  ftate  of  great  debility  at  his  return  j  in 
a  fhort  time  became  dropfical,  and  from  that  pe- 
riod never  experienced  one  regular  gouty  pa- 
roxyfm,  though  nature  feemed  to  make  many 
ineffectual  efforts  towards  it.  The  conclufion 
may  be  eafily  deduced ;  he  lingered  on,  labour- 
ing under  an  endlefs  variety  of  anomalous  com- 
plaints, for  many  months,  during  which  he  tried 
both  Bath  and  Buxton  without  fuccefs,  and  at 
laft  died  univerfally  anafarcous. 

Harrogate  water,  therefore,  can  only  be  drank 
with  impunity  in  the  iff.  cafe.  But  it  may  pro- 
bably be  ufed  as  a  warm  bath  in  the  ad.  cafe  with 
advantage,  if  the  patient  be  careful  to  remain 
but  a  fhort  time  in  the  bath,  and  have  it  heated 
rather  higher  than  ufual,  by  which  means  its  fti- 
mulant  effects  may  be  obtained,  and  its  relaxing 
powers  in  a  great  meafure  prevented. 

Diet.  To  enter  minutely  into  this  fubjecl:  as 
fome  late  writers  have  done,  would  lead  us  too 
far  from-our  prefent  intention.  We  think  it  fuf-> 
ficient  in  general  to  remark,  that  in  the  iff.  cafe 
before  mentioned  the  diet  mould  be  fparing,  light, 
and  eafy ;  and  confift  chiefly  of  milk,  vegetables, 
and  a  fmall  quantity  of  animal  food  at  dinner. 
Fermented  liquors  mould  be  taken  with  great 
caution. 

In 
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In  the  2d.  cafe  the  diet  may  be  more  warm  and 
Simulating,  and  the  patient  may  be  indulged  in 
the  more  liberal  ufe  of  wine,  provided  he  never 
exceeds  the  bounds  of  temperance. 

Exercise.  '  The  young,  the  hale,  and  the 
plethoric,  in  whom  the  fits  of  gout  are  regular 
and  inflammatory,  will  be  greatly  benefited  by 
the  ufe  of  much  bodily  exercife.  The  aged,  the 
infirm,  and  the  emaciated,  in  whom  the  pa- 
roxyfms  are  imperfect  and  return  at  longer  inter- 
vals, muft.  content  themfelves  with  riding  on 
hoi-feback,  or  in  a  carriage,  and  endeavour  to 
keep  their  extremities  warm  by  additional  cloth- 
ing, cork  foles,  and,,  the  daily  ufe  of  the  flefh- 
brufh. 

9.  Headach.  When  the  headach  proceeds 
from  indigeflion,  acidities  in  the  ftomach,  or  a 
coftive  flate  of  the  int.efr.ines,  and  is  not  attended 
with  fever,  it  may  be  effectually  relieved  by  Har- 
rogate water  taken  as  an  habitual  laxative;  and 
in  plethoric  conftitutions,  as  a  purgative. 

Diet.  In  a  complaint  of  this  nature,  the  diet 
fliould  always  be  fparing,  light  of  digeftion,  and 
fuch  as  is  not  apt  to  turn  acid  on  the  ftomach. 


Exercise, 


I  m  1 

Exercise.  Gentle  eafy  exercife  in  the  open  air 
Will  be  of  confiderable  fervice,  but  mould  never 
be  ufed  immediately  after  meals,  as  it  is  then  apt 
to  excite  head-ach  in  thole  who  are  predifpofed 
to  it. 

id.  Hypochondriac  Affection.  This  com- 
plaint is  generally  marked  by  great  languor, 
torpor,  irrefolution,  timidity,  dejection  of  fpirits, 
and  a  conftant  apprehenfion  of  danger  from  the 
flightefl  caufeSi  The  ftomach  is  alfo  fometimes 
affected  with  dyfpepfia  or  fymptoms  of  indigeftion, 
fuch  as  lofs  of  appe  it  flatulency,  heart-burn, 
pain  in  the  lower  belly,  and  coftivenefs.  The 
difeafe  is  generally  confined  to  perfons  of  dark 
fallow  complexions  and  melancholic  tempera- 
ments, in  whom  there  is  a  rigidity  of  the  folids, 
a  dry  fyftem,  and  fpare  habit ;  yet  the  veins  ap- 
pear to  be  full  and  turgid,  as  the  balance  of  the 
blood  is  thrown  more  efpecially  upon  them,  and 
thereby  produces  a  degree  of  venous  plethora. 

Let  us  take  up  the  indications  of  cure  in  this 
difeafe  on  what  grounds  we  pleafe,  no  method  we 
can  employ  will  perhaps  afford  the  patient  more 
relief,  than  that  which  places  him  in  a  fituation 
where  medicine,  amufements,  and  company,  joint* 
ly  contribute  to  remove  the  fymptoms  of  indi- 
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geftion,-  relax  the  too  great  rigidity  of  the  fyftem, 
elevate  the  fpirits,  recreate  the  mind  and  difpofe 
it  to  think  favourably  of  its  own  feelings.  In 
order  to  obtain  thefe  advantages  at  Harrogate, 
the  patient  fhould  drink  the  water  in  moderate 
doles,  to  each  of  which  he  may  add  a  drachm  or 
two  of  foluble  tartar,  a  fait  which  polTeffes  fuperior 
advantages  over  all  the  other  neutrals  in  hypo- 
chondriacal diforders.  One  of  the  properties  of 
Harrogate  water  is,  that  it  exhilarates  the  fpirits 
during  its  operation,  which  renders  it  fingularly 
ferviceable  in  this  difeafe,  where  the  mind  is  often 
gloomy,  and  magnifies  its  own  diftreffes  through 
the  medium  of  mifapprehenfion,  or  falie  fear. 

Cold  bathing,  on  account  of  the  rigidity  of 
the  fyftem  which  prevails,  is  here  improper; 
but  great  benefit  has  frequently  been  received, 
from  the  ufe  of  the  warm  bath  j  and  as  the 
relaxing  effects  of  the  bath  are  defireable,  care 
muft  be  taken  that  the  water  be  not  too  much 
heated;  if  it  be  perceptibly  warm  to  the  touch 
it  will  be  fufficient.  The  patient  may  remain  in 
it  from  a  quarter  to  half  an  hour,  and  repeat  the 
bathing  two  or  three  times  a  week.  He  fhould. 
be  careful  to  guard  againft  cold  when  he  leaves 
the  bath  j  but  as  fweating  is  not  required,  there 
...  •       "*    ...  •  .-.  •, is? 
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is  no  necefiity  for  him  to  go  to  bed  before  his 
ufual  hour* 

A  middle  aged  gentlewoman  of  a  dark  fallow 
complexion  and  melancholic  temperament,  but 
who  did  not  complain  of  any  of  the  fymptoms  of 
dyfpepfia,  had  laboured  under  this  complaint  for 
a  confiderable  time,  and  had  taken  a  variety  of 
medicines  by  the  direction  of  her  phyfician  with- 
out benefit.  Among  other  remedies  fhe  tried 
the  cold  bath,  which  increafed  her  diforder.  Her 
friends  grew  uneafy  and  requefted  that  I  would 
vifit  her.  As  ihe  was  averfe  to  medicines,  I  de- 
fired  her  to  make  a  trial  of  the  plan  juft  recom- 
mended, and  in  three  weeks  or  a  month  fhe  re- 
turned in  perfect  health  and  fpirits. 

Diet.  As  there  is  an  uncommon  torpor  both  of 
the  mind  and  body  in  this  difeafe,  every  caufe  that 
increafes  this  difpofition  is  to  be  avoided,  fuch 
as  full  living,  intoxication,  narcotics  of  every 
kind,  efpecially  the  liberal  life  of  fpirits,  tobacco, 
coffee,  and  tea ;  though  with  regard  to  the  two 
latter  fome  diftinction  is  neceflary  :  for  when  the 
hypochondriac  affection  is  unaccompanied  with 
indigeftion,  and  is  chiefly  marked  by  a  melan- 
cholic difpofition,  coffee  and  tea  may  probably 
be  allowed  with  advantage,  as  they  produce  a 
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degree  of  relaxation  in  the  fyftem  not  unfavour- 
able to  patients  of  this  clafs,  in  whom  a  too  great 
rigidity  of  thefolids  prevails.  To  this  purpofe  an 
eminent  phyfician  remarks,  that  the  drinking  tea 
and  coffee  is  always  hurtful  to  the  dyfpeptic,  but 
is  commonly  very  ufeful  to  the  hypochondriac  *. 
Yet  it  is  advifeable  that  every  one  mould  confider 
the  effects  of  tea  upon  his  conftitution  when  in 
health,  before  he  attempt  to  employ  it  as  a  remedy 
in  difeafe.  And  it  requires  no  fmall  (hare  of  dif- 
paffionate  fagacity  to  fix  the  limits  of  good  and 
harm  in  the  prefent  cafe.  Multitudes  of  all  ages, 
conftitutions,  and  complexions,  drink  it  freely, 
during  a  long  life,  without  perceiving  any  ill 
effects.  Others,  again,  foon  experience  many 
inconveniences  from  drinking  any  confiderable 
quantity  of  this  infufion  f. 

The  fame  diftin&ion  is  to  be  made  refpecting 
other  articles  of  diet.  When  acidity,  heart-burn, 
and  flatulency  prevail,  acefcent  food  of  every 
kind,  as  well  as  coffee  and  tea,  mould  be  avoided, 
and  plain  roafted  or  boiled  meats  preferred.  On 
the  contrary,  a  light  eafy  vegetable  diet  will  belt 
fuit  the  truly  hypochondriacal,  provided  the  fymp- 
toms  of  indigeftion  are  wanting,  but  in  both  cafes 

every 
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-}•  Sec  Obfcrvations  &n  Tea,  by  Dr.  Lettsom,  p.  38.' 
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every  degree  of  excefs,  either  in  eating  or  drink- 
ing, mould  be  guarded  againft.  Toaft  and  water 
will  perhaps  afford  the  leaft  exceptionable  be- 
verage, as  it  is  free  from  the  narcotic  effects  of 
fpirits  and  fermented  liquors,  which,  whether  the 
.cafe  be  dyfpeptic  or  hypochondriacal,  are  always 
pernicious. 

Exercise.  That  fpecies  of  exercife  which 
amufes  and  excites  the  attention,  is  to  be  preferred 
to  mere  mechanical  exertions  where  the  mind  has 
no  mare.  Nothing  is  more  hurtful  to  hypochon- 
driacs than  abfolute  idlenefs,  or  a  vacancy  from 
all  earneft  purfuit.  It  is  owing  to  wealth  admit- 
ting of  indolence,  and  leading  to  the  purfuit  ot 
tranfitory  and  unfatisfying  amufements,  that  the 
prefent  times  exhibit  to  us  fo  many  inftances  of 
hypochondriacal  diforders  *.  That  exercife  there- 
fore which  is  purfued  with  ardor,  which  requires 
addrefs  and  dexterity,  or  which  engages  the  perfon 
in  a  degree  of  anxiety,  fuch  as  hunting,  mooting, 
driving  a  phaeton,  or  riding  on  horfeback,  is  the 
belt  adapted  to  patients  of  this  fort.  Exercife  in 
an  eafy  carriage,  in  the  direction  of  which  the 
traveller  takes  no  part,  unlefs  it  be  upon  rough 
roads,  or  driven  pretty  brifkly  and  witJi  long  con^- 
tinuance,  is  of  little  advantage  -f\ 

L  3  11.  Itch. 

*  Cullen's  Firft  Lines,  vol.  iii.  p.  137.    f  Idem.  p.  144. 1 
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11.  Itch.  The  itch,  though  arifing  from  a 
caufe  very  different  from  that  which  produces 
herpes,  may  be  fafely  and  readily  removed  by  the 
fame  means  that  have  been  directed  for  the  cure 
of  the  latter  •  with  this  difference,  that  the  an- 
timonial  is  in  the  prefent  cafe  unneceffary. 

12.  Jaundice.  This  difeafe  is  too  well  known 
to  require  a  definition.  The  principal  fymp- 
toms  are,  a  preternatural  yellownefs  of  the  white 
part  of  the  eye  ;  a  dufky  red  colour  in  the  urine ; 
white  fseces ;  and  in  general,  a  confiderable  de- 
gree of  coftivenefs.'  The  difeafe  arifes  from  an 
obftruction  in  the  duct  which,  in  a  healthful  ftate 
of  the  body,  conveys  the  bile  from  the  gall- 
bladder into  the  interlines  j  and  the  moft  frequent 
caufes  of  it  are  biliary  calculi  or  gall-ftones  ;  vifcid 
bile;  or  a  fpafmodic  conftri&ion  of  the  duel; 
itielf. 

But  though  we  were  acquainted  with  a  fol- 
vent  for  the  two  firft  of  thefe  when  out  of  the 
body,  it  would  be  impoffible  to  apply  it  directly 
to  them  when  they  are  fituated  in  the  gall-duct , 
in  fuch  proportions  as  would  always  render  it 
effectual.  The  only  indications  therefore  which 
we  have  in  our  power  are,  to  promote  the  paffage 
of  the  gall-ftones  or  vifcid  bile  through  the  duct; 

and 
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and  to  relax  the  fpafm  when  that  happens  to  be- 
the  caufe  of  the  difeafe.  Thefe  may  be  attempted 
by  vomiting,  purging,  and  by  the  ufe  of  the 
warm  bath.  Vomiting,  in  this  cafe,  acts  to  ad-' 
vantage  by  compreffing  the  gall-bladder  and 
duct,  which  may  probably  force  their  con* 
tents  forward  into  the  interlines.  It- may  alfo- 
operate  by  emulging  the  biliary  duel;  j  fince  any 
irritation  in  the  ftomach  and  interlines  is  readily 
communicated  to  this  duel:. 

A 

As  another  means  of  foliciting  the  action  of  the 
biliary  du6l,  and  of  removing  coflivenefs,  we  may 
employ   purgatives,   which,   in  common  with 
every  other  flimulus  applied  to  the  interlines, 
have  a  power  of  exciting  or  of  increafing  the  ac- 
tion of  the  various  excretory  ducts  that  open  into 
them.    All  draflic  purgatives,  however,  or  fuch 
as  act  with  violence  and  produce  confiderable  irri- 
tation are  improper.    For  as  the  difeafe  is  gene- 
rally of  long  duration,  it  requires  the  frequent 
repetition  of  laxatives,  which  fhould  therefore  be 
mild,  that  the  conftitution  may  not  be  injured  by 
them.    Of  this  kind  is  Harrogate  water,  which 
in  proper  dofes  operates  brifkly  without  caufing 
any  pernicious  irritation,  and  confequently  may 
be  repeated  every  other  morning,  or  as  often  as 
coflivenefs  and  other  fymptoms  feem  to  make  it 

L  4  necefTary 
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neceffary.  To  the  firft  glafs  may  be  added  a  few 
drachms  of  foluble  tartar,  which  will  not  only 
increafe  the  purgative  effects  of  the  water,  but 
will  render  it  in  fome  degree  faponaceous,  and  it 
will  thereby  more  nearly  refemble  the  bile,  which 
in  a  healthful  ftate  affords  a  natural  ftimulus  to 
the  bowels. 

My  ingenious  friend  Charles  White,  Efqj 
of  Manchefter,*  fuppofes  that  the  jaundice  may 
fometimes  arife  from  a  ftoppage  of  the  mouth  of 
the  bile-duct  by  tenacious  gluten  obftructing, 
either  totally,  or  in  part,  the  paffage  of  the  bile 
into  the  duodenum.  The  belt  cure  for  this  he 
has  found  to  be  raw  eggs  taken  frequently  in  cold 
water ;  and  very  rationally  concludes  that  they 
act  by  diffolving  the  gluten  at  the  mouth  of  the 
dud. 

The  warm  bath  may  likewife  be  found  of  con-> 
fiderable  fervice  by  relaxing  the  duct,  and  thereby 
allowing  the  biliary  concretions  to  pafs  j  and  by 
taking  off  the  fpafmodic  conitriction  in  the  duct 
when  that  happens  to  be  the  caufe  of  the  difeafe. 
The  patient  may  go  into  the  bath  three  or  four 
times  a  week,  and  remain  in  it  about  half  an  hour 
each  time,  if  his  ftrength  be  able  to  bear  it, 

Diet. 

*  See  his  excellent  treatife  on  the  management  of  pregnant  and 
lying-in  women,  p.  76.  &  feq. 
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Diet.  It  is  not  neceflfary  that  the  patient 
fhould  deviate  from  his  ufual  courfe  of  diet,  pro- 
vided he  be  careful  to  avoid  every  degree  of  ex- 
cefs  both  in  eating  and  drinking.  I  wifh  how* 
ever  to  recommend,  upon  the  authority  before, 
mentioned,  the  trial  of  a  frefh  raw  egg  mixed 
with  a  glafs  of  fpring  water  as  a  part  of  the  pati- 
ent's diet,  which  he  may  take  every  four  or  five 
hours. 

Exercise.  As  the  fymptoms  which  attend 
the  jaundice  are  always  greatly  increafed,  and  in 
fome  cafes  brought  on  by  a  fedentary  life,  it  will 
be  abfolutely  necefTary  to  employ  regular  exercife 
every  day ;  and  of  all  others  riding  on  horfeback 
is  the  moft  falutary  :  next  to  this,  the  exercife  of 
a  carriage  upon  rough  uneven  roads ;  as  both 
thefe  have  a  tendency  to  remove  the  obftructions 
which  are  the  caufe  of  the  difeafe,  and  to  prevent 
them  from  forming  in  future. 

13.  Leprosy.  This  difeafe  is  diftinguimed  by 
an  uncommon  roughnefs  of  the  fkin,  upon  which 
white  furfuraceous  efchars  appear  that  are  fome-r 
times  humid  and  itchy,  at  other  times  dry  and 
fcaly.  The  difeafe  firft  makes  its  appearance  on 
the  furface  of  the  fkin  in  the  form  of  fmall  red 
fpots,  which  are  generally  of  a  roundifh  figure, 

riling: 
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rifing  a  little  above  the  level  of  the  fkin,  yet  they 
are  net  pointed,  but  flat  on  the  top.  The  cuticle 
which  covers  them  become's  'thinner  by  degrees, 
and  at  laft  feparates  in  a  tranfparent  fcale.  A 
frefh  cuticle  is  foon  generated,  which  lfeewife 
falls  off  and  is  Succeeded  by  another  as  before. 
The  eruption  fometimes  fpreads  over  the  whole 
body  •,  at  other  times  it  is  more  confined.  It  dis- 
appears fpontaneoufly  in  fummer,  returns  again 
in  winter,  and  feldom  admits  of  a  permanent 
cure.  There  is  reafon  to  believe  that  the  difeafe 
is  topical,  becaufe  it  yields  more  flowly,  and 
with  lefs  certainty  to  internal  remedies  than  to 
warm  bathing,  and  other  external  applications ; 
though  when  thefe  are  jointly  employed,  greater 
advantages  are  generally  obtained  from  them  than 
from  either  of  them  fingly. 

A  courfe  of  mineral  waters  and  the  ufe  of  the 
warm  bath,  or  of  fea  water  and'fea-bathing,  have 
at  all  times  been  prefcribed  as  the  molt  effectual 
means  of  relieving  this  difeafe.  Harrogate  water 
has  been  found  particularly  ufeful  when  taken  in- 
ternally as  an  alterative,  and  applied  externally 
as  a  warm  bath.  It  is  at  leaft  equal,  if  not  fupe- 
rior,  to  fea  water  in  the  cure  of  this  obftihate 
complaint,  and  may  be  drank  from  half  a  pint  to 
near  a  pint  on  an  empty  ftomach  three  times  a 

day, 
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day,  at  intervals  of  four  or  five  hours.  This  will 
prevent  it  from  pafiing  off  too  quickly  by  the  in- 
teftines,  and  allow  a  confiderable  quantity  of  it 
to  be  abforbed  into  the  mafs  of  blood;  from  which 
it  may  be  again  difcharged  along  with  the  perfpi- 
rable  matter,  and  by  that  rneafis  produce  fome 
favourable  effects  upon  the  leprous  eruption. 
That  a  fulphureous  matter  frequently  paries  off 
from  the  body  along  with  the  perfpiration,  when 
Harrogate  water  has  been  drank  as  an  alterative, 
we  have  this  convincing  evidence,  viz.  that  it 
fometimes  difcolours  filver  coin  in  the  pockets. 

14.  Piles.  One  of  the  principal  fymptoms  of 
this  difeafe,  and  which  alone  frequently  produces 
it,  is  coflivenefs.  Though  on  the  contrary  it  may 
arife  from  a  very  oppofite  caufe,  namely  brifk 
purging,  efpecially  when  that  is  brought  on  by 
aloetics,  and  fuch  purgatives  as  flrongly  flimulate 
the  rectum.  Local  affections  in  or  near  the  anus, 
and  a  fedentary  life,  are  alfo  liable  to  excite  the 
difeafe  in  thofe  who  are  predifpofed  to  it.  But 
from  whatever  caufe  the  complaint  takes  its  rife, 
it  is  for  the  mofl  part  greatly  aggravated  by  cof- 
tivenefs,  and  when  that  is  removed,  the  difeafe 
is  generally  cured,  or  greatly  relieved.  The  pro- 
priety of  employing  very  gentle  laxatives  is  ob- 
vious, becaufe  there  is  a  neceffity  of  repeating 

them 
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them  frequently,  and  becaufe  the  acrid  ftimu- 
lating  purgatives  increafe  the  complaint.  Among 
the  milder  laxatives,  fulphur  and  its  prepara- 
tions have  always  been  found  the  moft  bene- 
ficial in  this  difeafe,  and  none  of  them  more  fo 
than  Harrogate  water,  which  operates  fo  gently, 
that  where  circumftances  will  admit  of  its  being 
conftantly  employed  it  merits  a  preference  to 
every  other  remedy  I  am  acquainted  with.  I  could 
adduce  feveral  cafes  in  fupport  of  this  opinion  ; 
but,  that  I  may  not  intrude  too  much  on  the 
reader's  time,  fball  only  offer  the  following. 

An  elderly  gentlewoman  who  had  long  been 
afflicted  with  the  piles  applying  to  me  for  advice, 
informed  me  that  fhe  had  tried  a  great  variety  of 
cooling  laxatives,  and  even  fulphur  in  all  its 
form's,  but  they  all  gave  her  pain,  and  produced 
a  considerable  degree  of  irritation  in  her  bowels, 
particularly  in  the  inteftinum  return.  I  recom- 
mended to  her  a  trial  of  Harrogate  water,  and 
was  not  difappointed  in  my  expectations.  At 
her  return  fhe  told  me  that  the  water  had  agreed 
perfectly  well  with  her  ;  that  it  had  neither  caufed 
gripings  nor  uneafinefs  during  its  operation ;  that 
it  had  been  effectual  in  removing  the  coftivenefs 
to  which  flie  was  liable  ■>  and  had  entirely  re- 
lieved her  complaint. 

Diet. 
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Diet.  When  the  difeafe  we  are  confidering 
happens  to  a  perfon  of  a  full  plethoric  habit,  who 
ufes  little  exercife,  and  in  whom  the  tumors  in 
the  anus  are  fubjecr.  to  bleed,  a  fparing  moift  diet 
which  contains  nothing  ftimulating  or  heating 
will  be  neceffary.  Intemperance  in  the  ufe  of 
fermented  liquors  mould  be  carefully  avoided. 
Coarfe  bread  with  a  fmall  proportion  Of  rye  in 
it  will  be  ufeful,  on  account  of  its  laxative 
effects. 

Exercise.  Coftivenefs  is  one  of  the  moft 
frequent  caufes  of  the  piles,  and  is  very  often 
brought  on  by  a  fedentary  life.  It  will,  therefore, 
be  of  great  confequence  to  the  patient  to  guard 
againft  it  by  exercife,  particularly  by  walking,  as 
riding  on  horfeback  is-,  in  this  difeafe.,  lefs 
proper. 

15.  Rheumatism.  There  are  two  kinds  of 
rheumatifm,  the  acute  and  chronic.  The  firfl  of 
thefe  is  accompanied  with  fever,  and  an  inflam- 
matory difpofition  in  the  fyftem,  and  therefore 
cannot  properly  be  noticed  here.  The  chronic  rheu- 
matifm, under  which  title  we  alfo  mean  to  include 
the  Sciatica,  is  unattended  with  fever  ;  the  pain- 
ed joints  are  without  rednefs,  are  cold  and  ftifF, 
cannot  eafily  be  made  to  fweat  $  for  while  a  free 
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and  warm  fweat  is  brought  out  on  the  reft  of  the 
body,  it  is  clammy  and  cold  on  the  pained 
joints  *. 

What  relief  is  to  be  expected  from  Harrogate 
water  is  chiefly  to  be  obtained  by  employing  it  as 
a  warm  bath,  three  or  four  times  a  week ;  and 
while  the  patient  remains  in  it,  the  pained  parts 
fhould  be  gently  rubbed,  that  the  circulation  in 
them  may  be  rendered  more  free  and  equal.  It 
will  alfo  be  of  ufe  to  fupport  a  natural  warmth  in 
the  parts  where  the  pains  are  feated,  by  covering 
them  with  foft  dry  flannel.  The  bowels  fhould 
be  kept  regularly  open  by  the  internal  ufe  of  the 
water,  which  may,  at  the  fame  time,  afford  fome 
advantages  by  the  antifpafmodic  effects  it  pro- 
duces on  the  fyftem  in  general. 

Diet.  The  patient  has  no  occafion  to  be  par- 
ticularly circumfpeft  in  his  diet,  provided  he  be 
careful  to  keep  within  the  limits  of  moderation 
and  temperance. 

Exercise.  It  is  of  fome  confequence  to  take 
care  that  the  pained  or  ftiff  joints  are  properly 
exercifed,  either  by  moderate  friction  when  the 
patient  is  in  the  bath,  or  with  the  flefh-brufh 

when 
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when  he  comes  out  of  it.  •  And  that  he  may  ob- 
tain more  than  a  temporary  benefit,  by  this  mode 
of  exercifing  the  part,  the  friction  fhould  be 
gentle,  but  continued  at  leaft  an  hour  each  time. 
The  application  of  ele&ricity  in  fparks,  or  mode- 
rate fhocks,  may  likewife  be  ufeful  to  the  parts 
affected.  Blifters  a!fo  commonly  afford  very 
great  relief.  Walking  exercife,  if  it  can  be 
born  without  much  inconvenience,  fhould  not  be 
neglected  ;  but  if  it  increafes  the  pain  confidera- 
bly,  riding  on  horfeback  had  better  be  fubftituted 
for  it. 

16.  Scrophula.  There  are  two  cafes  of  this 
difeafe ;  firft,  where  the  glands  are  only  enlarged 
and  indurated  :  fecondly,  where  they  have  fup- 
purated  and  formed  ulcers.  In  both  thefe  cafes 
faline  waters  are  found  to  be  the  beft  remedies 
when  affifted  by  the  cold  bath,  proper  diet,  and 
regular  exercife. 

Scrophula  is  a  conjiitutional  difeafe,  in  which  not 
only  a  degree  of  debility  prevails,  but  in  which 
there  is  alfo  a  peculiar  acrimony  in  the  fluids  of 
the  body.  Although  the  difeafe  is  hereditary,  it 
does  not  appear  to  be  contagious  ;  becaufe  fcrophu- 
lous  children  live  in  common  with  thofe  in  per- 
feft  health,  yet  the  latter  were  never  known  to 
receive  any  infection  from  the  former. 

The 
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The  indications  of  cure  are  two-fold, 

1.  To  obviate  the  debility  and  want  of  tenfioh 
in  the  fyftem. 

2.  To  carry  off  the  acrimony  which  is  prefent 
in  the  fluids. 

The  firft  indication  is  anfwered  by  the  long 
continued  ufe  of  the  cold  bath,  which  has  ad- 
vantages, as  a  tonic,  over  fea  bathing,  becaufe 
the  former  is  confiderably  colder.  One  immer- 
fion  at  a  time  will  be  fufficient ;  but  it  ought  to  be 
made  as  Juddenly  as  poflible,  and  repeated  every 
other  morning.  As  an  auxiliary  to  the  cold  bath, 
and  with  a  view  of  fupporting  the  tone  of  the  fyf- 
tem more  effectually,  a  drachm  of  powdered  pe- 
ruvian  bark  may  be  taken  three  or  four  times  a 
day,  along  with  ten  or  fifteen  drops  of  the  acid 
elixir  of  vitriol,  in  a  tea-cupful  of  the  chalybeate 
water  of  the  Tewit-Well. 

2.  Plentiful  dilution  by  fome  faline  water  has 
at  all  times  been  recommended  as  the  beft  means 
of  carrying  off  acrimony  from  the  fyftem  ;  fince 
it  is  capable,  from  its  great  fluidity,  of  entering 
into  the  minuteft  veffels  of  the  body,  and  of  pro* 
moting  all  the  various  excretions.  Sea  water  has 
been  particularly  celebrated  in  this  cafe,  on  ac- 
count of  the  faline  matter  which  it  contains,  and 

certainly 
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certainly  deferves  many  of  the  encomiums  which 
have  been  bellowed  upon  it  j  yet  it  is  often  liable 
to  pafs  off  too  quickly  by  the  inteftines,  when  it 
is  drank  in  fufficient  quantity  to  render  it  ufeful 
as  a  diluent.  We  muft  therefore  in  general, 
either  mix  it  with  a  proper  proportion  of  com- 
mon water,  or  otherwife  have  recourfe  to  fome 
mineral  water  which  naturally  contains  fuch  a 
quantity  of  fea  fait  as  makes  it  efficacious  as  a 
ftimulant  upon  the  excretory  veffels,  but  which 
does  not  caufe  it  to  pafs  off  too  fuddenly  by  the 
inteftines. 

Of  this  fort  is  Harrogate  water,  when  it  is 
taken  in  dofes  as  large  as  can  poflibly  be  admitted 
of  without  purging.  And  to  prevent  this  effect 
in  fome  very  delicate  and  irritable  habitSj  a  quar- 
ter of  a  pint,  or  a  little  more,  of  the  chalybeate 
water  may  be  mixed  with  every  pint  of  the  fulphu- 
reous  water.  This  will  rather  improve  its  dilut- 
ing qualities,  without  injuring  its  ftimulating 
effects  upon  the  different  excretories  of  the  fyftem. 
A  glafs  or  two  of  the  waters,  mixed  in  this  pro- 
portion, may  be  drank  three  or  four  times  every 
day  upon  an  empty  ftomach,  at  intervals  of  about 
four  hours.  If  they  mould  ftill  continue  to  pro- 
duce purgative  effects,  let  them  be  mixed  in  equal 
quantities,  that  the  bowels  may  be  enabled  to 

M  bear 


bear  nearly  three  pints  a  day,  in  divided  dofes, 
without  their  procuring  more  than  one  or  two 
motions. 

In  all  cafes  of  fcrophula,  it  is  neceflary  for  the 
patient  to  perfevere  in  drinking  the  waters  for  a 
confiderable  length  of  time ;  becaule  the  ulcers 
are  generally  flow  in  healing.  Yet  it  may  not  be 
improper  to  intermit  the  ufe  of  them  for  a  week 
or  two,  every  fix  weeks  or  two  months,  left  the 
ftrength  of  the  patient  mould  be  too  much  re- 
duced. 

Diet.  The  diet  in  thefe  cafes  mould  be  of  the 
bland  mild  kind.  All  faked  meats,  cheefe,  dried 
filh,  and  other  aliments  which  contain  a  par- 
ticular acrimony,  ought  to  be  avoided.  Yet,  on 
account  of  the  debility  which  prevails  in  the  ge- 
neral fyftem,  plain  animal  food  may  be  allowed 
with  advantage  at  dinner  j  and  a  glals  or  two  of 
generous  port  may  be  drank  after  it.  Milk  will 
probably  afford  the  molt  fuitable  nourishment 
at  breakfafl  and  fupper.  Common  whey,  barley 
water,  or  toaft  and  water,  may  be  drank  li- 
berally, and  are  ufeful  diluents.  A  pint  or  two 
of  the  frefli  juice,  or  of  the  ftrong  decoction  of 
coltsfoot  leaves,  drank  in  divided  dofes  every  day, 

has  been  greatly  celebrated  in  cafes  of  open  ulcer. 
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Exercise:  Riding  on  horfeback  is  to  be  pre- 
ferred to  all  other  modes  of  exercifc,  in  fcrophu- 
lous  cafes; 

17.  Stomach  Complaints.  Various  are  the 
diforders  to  which  the  organs  of  digeftion  are  lia- 
ble, either  from  a  natural  debility  or  defect  in 
the  conftitution,  or  from  improper  diet  and  regi- 
men. Among  thefe  we  may  enumerate  lofs  of 
appetite,  naufea,  vomiting,  over  difbenfion,  fre- 
quent eructations,  heartburn,  fpafmodic  pains, 
and  conftipation  of  the  inteftines.  Thefe  fymp- 
toms  very  often  proceed  from  debility  in  the 
fibres  of  the  ftomach,  which  may  have  been 
brought  on  by  the  frequent  ufe  of  tea,  coffee, 
opium,  inebriating  liquors,  tobacco,  fnuff,  or 
large  meals  which  caufe  over-diftenfion  not  only 
by  their  bulk  but  by  the  extrication  of  a  large 
quantity  of  air  during  the  procefs  of  digeftion, 
which  is  generally  flow  in  morbid  affections  of 
the  ftomach.  Coftivenefs,  griefj  difappointment, 
depreflion  of  fpirits,  and  the  frequent  ufe  of 
emetics,  are  alfo  very  common  caufes  of  thefe 
complaints. 

When  the  patient  is  acquainted  with  the  caufes 
which  excite  or  increafe  his  diforder,  he  ought  to 
avoid  them  with  the  utmoft  caution  -3  and  endea- 
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vour  to  promote  the  proper  action  of  the  ftomach 
by  fuch  means  as,  at  the  fame  time  that  they  re- 
lieve the  fymptoms,  have  a  tendency  to  remove 
the  coftivenefs  which  never  fails  to  aggravate  his 
diftrefs.    A  remedy  pofTeffed  of  thefe  virtues  we 
find  in  Harrogate  water,  which  by  correcting  and 
carrying  off  the  contents  of  the  ftomach  and 
bowels,  removes  the  inflation,  naufea,  ficknefs, 
and  heart- burn.    The  coldnefs  of  the  water  acts 
powerfully  as  a  tonic,  not  only  on  the  ftomach 
itfelf,  but  on  the  whole  fyftem,  provided  its  pur- 
gative effects  are  limited.    For  although  it  may 
be  of  great  confequence  to  prevent  coftivenefs, 
it  will  be  highly  improper  to  reduce  the  patient's 
ftrength  by  brifk  purging.    On  this  account,  the 
Harrogate  water  mould  be  drank  in  moderate 
dofes,  or  fuch  as  procure  an  eafy  motion  or  two 
every  day,  and  no  more.    If  two  or  three  glaffes 
lhould  not  be  fufficient  for  this  purpofe,  a  Rufus's 
pill  or  two  may  be  taken  over  night  to  quicken 
their  operation ;  fince  over-diftenfion,  from  too 
large  a  quantity,  would  be  highly  injurious. 

As  another  means  of  reftoring  the  tone  of  the 
ftomach,  and  of  affifting  the  digeftive  faculties, 
ten  or  twenty  drops  of  the  acid  elixir  of  vitriol 
may  be  taken  in  a  quarter  of  a  pint  of  the  chaly- 
beate water,  an  hour  before  dinner,  and  an  hour 

before 
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before  iupper.  This  generally  reftores  the  appe- 
tite, and  removes  the  eructations,  heartburn,  and 
ficknefs.  If  the  fpafmodic  pain  in  the  flomach 
be  confiderable,  I  would  recommend  to  the  pa- 
tient to  mix  a  glafs  of  the  fulphureous  water  with 
an  equal  quantity  of  fpring  water  boiling  hot, 
and  to  drink  it  immediately.  In  ftomach  com- 
plaints, the  cold  bath,  by  the  additional  ftrength 
it  gives  to  the  conftitution,  has  uncommonly 
good  effects,  and  may  be  employed  two  or  three 
times  a  week,  either  early  in.  the  morning,  or  if 
the  patient  be  very  delicate,  about  eleven  o'clock 
in  the  forenoon. 

Diet.  Great  caution  is  neceifary  in  regard  to 
diet.  Every  degree  of  excels  is  to  be  ftrictly 
guarded  againft ;  and  the  quality  of  the  food  is 
alfo  to  be  confidered.  That  kind  of  diet  which 
has  a  tendency  to  become  acid  upon  the  itomach 
is  to  be  avoided,  fuch  as  fruits,  greens,  tea,  coffee, 
gruels  and  flops  of  every  kind.  A  moderate 
quantity  of  plain  animal  food,  fhell-fifh,  and  well 
fermented  bread,  will  be  the  moft  proper  at  din- 
ner j  and  may  alfo  be  eaten,  but  in  fmaller 
quantities,  at  iupper. 


The  beverage  which  is  theleaft  exceptionable, 
and  which  poffeffes  a  reftringent  and  bracing 
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property,  is  toaft  and  water  mixed  with  a  little 
brandy.  But  the  quantity  of  the  fpirit  employed 
mould  always  be  carefully  afcertained ;  and  in 
general  a  table  fpoonful  will  be  found  fully  fuffi- 
cient  for  half  a  pint  of  water,  when  the  mixture 
is  defigned  for  common  drink.  It  fhould  always 
be  a  rule  with  dyfpeptic  patients  never  to  truft  to 
the  eye  in  determining  the  quantity  of  fpirits  they 
drink.  Many  through  a  want  of  this  neceffary 
car;;,  have  gradually  increafed  the  proportion  of 
fpirit,  till  incurable  evils  have  been  the  confe- 
quence. 

Exercise.  Early  rifing,  and  exercife  on  horfe- 
back  when  the  ftomach  is  empty,  have  fingular 
advantages  in  all  cafes  of  dyfpepfia  or  indigeftion  ; 
and  there  is  hardly  any  difeafe  in  which  they  are 
more  neceiTary. 

1 3.  Stone  and  Gravel.  This  complaint  is 
generally  attended  with  naufea,  vomiting,  numb- 
nefs  of  the  thigh,  pain  in  the  loins,  and  a  frequent 
inclination  to  make  water,  which  the  patient  is 
feldom  able  to  do  except  in  veryfmall  quantities. 
After  brilk  exercife  the  urine  is  often  bloody.  In 
this  difeafe  Harrogate  water  has  been  found  ufeful, 
not  only  by  relieving  the  coftivenefs,  which 
adding  to  the  •preiTure  upon  the  kidnies  and 
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ureters  increafes  the  complaint,  but  by  promoting 
a  greater  lecretion  of  urine,  and  by  diluting  it  fo 
that  it  becomes  incapable  of  forming  calculous 
concretions.  To  make  the  water  fubfervient  to 
this  purpofe  it  fhould  be  drank  for  a  confiderable 
length  of  time,  and  in  fuch  quantities  as  ope- 
rate very  gently  by  ftool. 

A  gentleman  of  my  acquaintance  received  more 
benefit  from  Harrogate  water  in  a  calculous  com- 
plaint,  than  from  any  other  means  he  had  em- 
ployed, though  he  had  tried  a  variety  of  lixivia, 
both  cauftic  and  mild.    It  was  his  annual  cuftom 
to  fpend  two  or  three  months  every  fummer,  at 
Harrogate ;  and  to  drink  the  water  in  moderate 
dofes,  both  as  an  alterative,  and  as  a  gentle  laxa- 
tive.   During   that   time   he  generally  paffed 
feveral  fmall  ftones,  and  a  confiderable  quantity 
of  gravel.  If,  during  the  paftage  of  any  of  thefe, 
the  pain  was.  confiderable,  he  commonly  went 
into  the  warm  bath,  from  which  he  found  great 
relief.    At  his  return  home,  he  feldom  complain- 
ed of  any'  inconvenience  for  many  months  after- 
wards. 

Diet.  In  all  calculous  difeafes  the  diet  fliould 
be  light  and  fparing  ;  and  it  is  probable  that  the 
ufe  of  a  confiderable  quantity  of  honey  in  the 
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patient's  tea,  or  other  beverage,  may  afford  him 
great  relief.  This  has  been  ftrongly  recommend- 
ed by  Sir  John  Pringle,  and  I  know  one  inftancc 
of  a  gentleman  in  the  neighbourhood  of  Leeds, 
in  which  it  has  had  excellent  effects. 

Exercise.  The  patient  fhould  employ  fome 
mode  of  exercife,  but  it  ought  to  be  gentle  -s 
perhaps  that  of  a  carriage  upon  fmooth  roads, 
pr  walking,  may  be  the  moft  fafe  and  falutary. 

19.  Ulcers.  There  are  numerous  inftances 
which  prove  that  Harrogate  water  has  been  of 
fingular  fervice  in  many  ill-conditioned  ulcers, 
when  it  has  been  taken  as  a  gentle  purgative  every 
Other  morning,  and  as  an  alterative  on  the  days 
between.  The  ulcers  have  been  kept  clean  by 
warning  them  with  the  fame  water  twice  a  day ; 
and  drefling  them  with  fome  mild  digeftive,  fuch 
as  the  yellow  bafilicon  mixed  with  a  fmall  pror 
portion  of  the  red  precipitate.  After  the  ulcers 
are  healed,  it  is  of  the  utmoft  confequence  to  the 
patient,  efpecially  if  the  ulcer  has  fubfifted  for 
feveral  years  and  the  difcharge  from  it  has  been 
confiderable,  that  this  redundant  matter  lhould 
be  carried  off,  or  compenfated  for,  by  an  iffue, 
or  repeated  dofes  of  fome  mild  purgative  taken  at 
the  interval  of  four  or  five  days  j  and  for  this 
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purpofe,  Harrogate  water  is  perhaps  to  be  pre- 
ferred to  molt  others. 

10.  Worms.  The  fymptoms  commonly  afiign- 
ed  as  the  criteria  of  worms  are^  an  itching  of  the 
nofe  j  acid  eructations ;  a  depraved,  or  otherwife 
a  voracious  appetite  j  a  pale  mournful  counte- 
nance j  a  hard  fwelled  abdomen ;  a  fwelling  of 
the  upper  lip  i  and  in  fome  cafes  a  grinding  of 
the  teeth  during  fleep.  The  only  certain  fign, 
however,  is  that  of  pafTing  the  worms  along  with 
the  faeces. 

There  are  feveral  kinds  of  worms  that  infeft  the 
interlines,  as  the  tape-worm  the  round  worm ;  and 
the  ajcarides :  the  laft  of  thefe  generally  confine 
themfelves  to  the  rectum.  Harrogate  water  has 
been  found  an  excellent  remedy  in  worm  cafes, 
but  efpecially  againft  the  round  worm  and  the 
afcarides,  when  it  has  been  taken  as  a  brifk  pur- 
gative. The  afcarides  being  feated  within  the 
reach  of  this  water  when  it  is  injected  as  aglyfter, 
that  mode  of  applying  it  has  been  found  Angu- 
larly ufeful,  along  with  proper  dofes  of  it  drank 
as  a  purgative.  When  Harrogate  water  is  applied 
by  the  anus,  half  a  pint  of  it  may  be  made  boiling 
hot,  and,  in  that  ftate,  be  added  to  near  a  pint  of 
it  cold,  which  will  be  a  proper  quantity  for  one 
glyfter,  to  be  injected  every  other  day. 

Five 


[    *7°  J 

Five  or  fix  grains  of  levigated  calomel  may  lye 
taken  twice  a  week,  at  bedtime,  in  a  little  Ou*i 
rant  jelly,  and  be  purged  off  in  the  morning,  by 
three  or  four  glaffes  of  the  water.  This  courfe 
may  be  continued  for  three  weeks  or  a  month, 
but  the  calomel  mould  not  be  perfevered  in  much 
longer,  left  the  mouth  be  arFedted  by  it. 

Diet  and  Exercise.  It  is  not  neceflary  to  be 
very  particular  in  refpect  co  thefe,  provided  the 
patient  does  not  indulge  himfelf  in  habits  of  in- 
temperance, or  of  indolence. 

It  is  not  our  prefent  defign  to  enlarge  the  fore- 
going lift  of  difeafes  ;  though  it  is  probable  there 
may  be  fome  others,  in  which  Harrogate  water 
might  be  ufefully  adminiftered  ;  but  we  are  not 
fufficiently  well  acquainted  with  facts,  to  .recom- 
mend it  with  the  fame  confidence  we  have  done 
in  thofe  already  enumerated.    And  as  no  perfon 
ought  imprudently  to  enter  upon  a  courfe  of  any 
mineral  water  before  he  has  confulted  his  phyfi- 
cian,  we  defire  to  leave  it  to  the  difcretion  and 
judgment  of  thofe  who  are  intrufted  with  the  pa- 
tient's health,  either  to  recommend  or  difcourage 
the  ufe  of  the  medicinal  waters  we  have  been  con- 
fidering,  as  the  nature  of  the  patient's  cafe,  his 
former  habits,  or  the  component  principles  of  the 
waters  feem  to  indicate. 

Harrogate 


[    '7'  3 

Harrogate  water  appears  to  be  improper  in  all 
febrile  and  inflammatory  difeafes;  in  diabetes; 
confumption  ;  hectic  fever ;  afthma ;  atonic  gout ; 
ao-ues  ;  excefs  of  the  menfes  ;  and  other  difeafes 

to  ' 

in  which  a  ftate  of  relaxation  and  debility  in  the 
mufcular  fibres  prevails. 

21.  I  have  purpofely  omitted  to  mention  the 
Scurvy  among  the  difeafes  againft  which  Har- 
rogate water  has  been  recommended;  becaufe, 
as  it  is  a  putrid  difeafe  attended  with  great  prof- 
tration  of  ftrength  and  commonly  arifes  from 
putrefcent  diet  at  fea,  it  does  not  appear  that 
Harrogate  water  can  be  adminiflered  but  as  a 
doubtful  remedy  at  beft.  I  am  aware  that  it  will 
be  objected,  that  many  perfons  labouring  under 
the  true  fcurvyhave  received  great  advantages  from 
the  ufe  of  Harrogate  water.  I  do  not  attempt  to 
deny  this,  yet  may  venture  to  affert  that  the  water 
can  feldom  be  applied  when  it  is  moft  wanted, 
viz.  to  thofe  perfons  who,  having  juft  arrived 
from  a  long  voyage  at  fome  of  the  fea  ports,  are 
at  fuch  a  diftance  from  Harrogate,  that  it  would 
be  much  eafier  for  them  to  feek  a  remedy  in  a 
courfe  of  frefh  vegetables  upon  the  fpot,  than  to 
undertake  a  long  journey,  in  hopes  of  meetino- 
with  a  cure  from  Harrogate  water. 


As 


[    172  3 

As  to  the  Land-Scurvy  it  is  a  rare  difeafe, 
and  happens  only  to  perfons  who  are  particularly 
fituated.  <f  It  hath  been  alTerted,  that  men  living 
on  more  will  be  affected  by  the  fcurvy,  though 
they  have  never  been  confined  to  faked  meats  ; 
but  of  this  I  have  known  no  inftance,  except  in 
thofe  who  breathed  a  marfhy  air,  or  what  was 
otherwife  putrid ;  and  who  wanted  exercife,  fruits, 
and  the  common  herbs.  Under  fuch  circum- 
ftances,  it  mult  be  owned,  that  the  humours  will 
corrupt  in  the  fame  manner,  though  not  in  the 
fame  degree,  with  thofe  of  feamen."* 

In  fuch  cafes,  a  healthy  dry  fituation,  proper 
diet  and  exercife,  and  the  moderate  ufe  of  fome 
antifeptic  mineral  water  like  that  at  Harrogate, 
would  undoubtedly  procure  relief. 

*  Sir  John  Pringle's  Difcourfe  on  preferving  the  health  of 

feamen. 
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Difce,  docendus  adhuc  quse  cenfet  amiculus :  ut  fi 
Caucus  iter  monftrare  velit :  tamcn  afpice,  fi  quid 
Et  nos,  quod  cures  proprium  fecifle,  loquamur. 

Horat; 


Hie  gelidi  Fontes,  hie  mollia  prata,  Lycori, 
Hie  Nemus  ■ 

Virgil; 
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PART  V. 


OF    THORP-ARCH  WATER. 

i .  Of  the  Jituation,  Jail,  £s? c. 

fTpHORP-ARCH  is  fituated  near  the  great 
JL  road  leading  from  Tadcafter  to  Wetherby, 
at  the  diftance.of  four  miles  from  the  former,  and 
three  from  the  latter  ;  and  about  twelve  or  thir- 
teen miles  from  York  and  Leeds.  The  river 
Wharfe  runs  on  the  fouth  of  the  village  with  a  fwift 
and  rapid  current.  Its  banks,  though  they  can- 
not boaft  of  thole  ornaments  which  diftinguilh 
the  grand  or  the  fublime,  are  yet  pleafingly  diver- 
sified with  natural  columns  and  rocks  of  lime- 
ftone  which  form,  in  a  curious  and  fportive 
manner,  irregular  wooded  hollows  and  bare  pro- 
jections, delightful  by  their  variety,  and  beautiful 
through  their  contrail.  The  river,  its  limpid  and 
fwift  ftream,  craggy  precipices,  commodious 
bridge,  and  cafcade  at  the  mill,  are  charmingly 
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picturefque,  and  conftitute  the  primary  ornaments 
of  the  village.  The  feat  and  pleafure  grounds  of 
Wilmer  Goffip,  Efq;  at  a  little  diftance,  add 
greatly  to  the  beauty  of  this  fcene. 

The  fifh,  with  which  the  Wharfe  abounds,  are 
remarkably  fine ;  particularly  the  falmon,  which 
acquires  an  uncommonly  fine  gout  from  the  pecu- 
liar fweetnefs,  rapidity  and  clearnefs  of  the  water. 

The  Hoping  difpofition  of  the  valley  towards 
the  fouth,  and  the  brifkly  agitated  ftream,  ferve 
the  ufeful  purpofes  of  ventilation,  and  render  the 
air  grateful  and  healthy ;  though  as  it  fweeps  over 
a  tract  of  dry  upland  country  for  many  miles, 
where  there  are  neither  fwamps  nor  marfhy 
grounds  to  injure  its  falubrity,  it  may  be  fuppofed 
that  it  has  not  much  occafion  for  this  affiftance. 
Indeed  the  uncommon  purity  of  the  air  of  this 
place  is  fuch,  that  many  have  experienced  its 
good  effects,  who  have  fcarcely  tafted  its  medi- 
cinal waters.  As  a  proof  that  the  inhabitants  of 
this  village  are  remarkably  healthy,  I  mail  fub- 
join  a  fhort  extra6t  from  a  letter  addrefied  to  the 
late  Dr.  Short  *  by  a  gentleman  of  veracity  in  the 
neighbourhood,  who  writes  as  follows  ;  tf  In  the 
fixteen  years  that  I  have  been  acquainted  with  the 

neighbourhood, 

*  Vide  Short  on  Mineral  Waters,  8vo.  p.  56. 
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Neighbourhood,  it  has  had  no  epidemical  diforders 
of  any  kind,  except  the  fmall-pox,  meafles,  and 
colds.  It  has  been  remarked  by  the  inhabitants, 
that  fervants  hired  from  other  places  into  this 
village,  after  they  have  been  here  a  month  or 
two,  have  had  a  frelher,  healthier,  and  clearer 
complexion,  than  when  they  firft  came."  He 
farther  remarks,  that  the  births  greatly  exceed 
the  burials,  and  that  there  are,  upon  an  average, 
five  of  the  former  to  each  marriage.  He  pro- 
duces feveral  inftances  of  longevity,  though  the 
number  of  families  in  the  whole  village  did  not, 
at  that  time,  exceed  forty  or  fifty. 

The  foil  cortfifts  chiefly  of  farid  and  clay  mixed 
with  limeftone  gravel.    The  rocks  which  form 
the  banks  of  the  river  are  of  the  calcareous  kind. 
The  country  is  fruitful  in  corn,  and  affords  a 
great  variety  of  flowering's  fhrubs,  and  medical 
plants.    There  are  no  mines,  either  of  coal  or 
metals.,  in  the  neighbourhood ,  yet  it  is  not  des- 
titute of  minerals,  as  appears  by  the  medicinal 
water  which  is  the  immediate  object  of  our  inves- 
tigation ;  by  a  well  of  chalybeate  water  formerly 
exifting  there,  but  which  has  been  lately  filled  up 
by  the  order  of  the  owner  ;  and  by  a  ftrong  ful- 
phureous  fpring,  fituated  about  two  or  three 
miles  fouth  weft  of  the  village. 

N  Th(f 
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The  roads  are  in  general  good  in  this  country  ; 
and  there  is  an  extenfive  piece  of  open  ground  on 
Bramham-Moor  adjoining  to  Sir  John  Goodricke's 
park  j  and  another  near  the  village  of  Clifford, 
where  the  turf  is  remarkably  fine,  and  the  prof- 
peels  delightful :  both  of  thefe  are  very  conveni- 
ent for  morning  exercifes,  either  in  carriages,  or 
on  horfeback. 

The  mineral  water  at  Thorp-Arch  was  acci- 
dentally difcovered  on  the  4th  of  June,  1744,  by 
John  Shires,  an  inhabitant  of  the  village,  who, 
to  the  credit  of  this  watering  place,  has  been  in 
the  habit  of  drinking  the  water  very  frequently, 
from  the  time  it  was  firft  known  to  the  prefent, 
viz.  1784.  He  is  now  in  perfect  health  and 
fpirits,  andfeems  to  enjoy  a  particular  fatisfaction 
at  the  growing  reputation  of  this  valuable  fpring. 

The  pump  by  which  the  water  is  raifed  ftands 
on  the  fouth,  or  Clifford  fide,  of  the  river,  be- 
tween that  and  the  foot  of  a  high  perpendicular 
rock  of  limeflone.  It  is  placed  fo  near  the  river 
that  in  high  floods  it  is  overflowed,  and  the  river 
water  mixes  with  that  of  the  fpring.  At  other 
times  they  feem  to  have  no  communication. 

There  are  in  this  village  two  excellent  Inns 
conveniently  fituated  ■,  but  the  refort  of  people  of 

all 
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all  ranks  has  of  late  years  been  fo  great  that  they 
are  hardly  fufficient  to  contain  the  company ; 
though  the  improvements  which  are  now  making 
will  render  the  place  far  more  commodious  and 
agreeable. 

i.  Of  the  fenfible  qualities  of  Thorp- Arch  water* 

The  water  when  taken  frefh  from  the  pump 
has  a  limpid  fparkling  appearance,  faline  tafte, 
and  a  flight  fulphureous  fmell.  When  it  is  ex- 
pofed  to  the  air  it  becomes  rather  turbid,  and  the 
fmell  goes  off.  It  curdles  foap.  On  the  furface 
of  the  water  which  rifes  into  a  bafon  between  the 
pump  and  the  river,  and  which  communicates 
with  the  pump-water,  a  thin  film  may  be  difco- 
vered  which  reflects  the  coloured  rays.  At  the 
bottom  and  on  the  fides  of  this  bafon,  and  alfo 
in  the  channels  throug-h  which  the  water  runs 
from  the  pump  to  the  river,  a  brown  ferruginous 
fediment  is  depofited. 

The  water  is  poflefTed  of  purgative  and  diuretic 
virtues  ;  but  it  is  remarkable  that  a  long  courfe 
of  dry  weather  leffens  the  quantity  of  faline  mat- 
ter which  it  contains,  and  its  ftrength.  is  thereby 
greatly  impaired.  After  heavy  rains,  or  a  fmall 
influx  from  the  river,  the  water  is  always  found 
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to  operate  more  powerfully,  and  paffes  off  more 
readily  by  all  the  emunc~lories.  This  may  per- 
haps be  accounted  for  by  fuppofing  that  the  faline 
ftratum,  by  which  the  water  is  impregnated,  is 
fo  fituated  that  the  rain  water  either  defcends 
through  it  in  its  pafTage  to  the  pump,  or  raifes 
the  fpring  fo  high  as  to  reach  it,  by  which  means 
a  larger  portion  of  the  fait  is  diflblved  and  mixed 
with  the  water. 

With  regard  to  the  temperature  of  the  water,  a 
good  Fahrenheit's  thermometer,  which  flood  at 
60  degrees  in  the  open  air,  when  immerfed  in  a 
large  pail  full  of  the  water  taken  frefli  from  the 
pump,  fell  immediately  to  47  °4-  The  river  wa- 
ter raifed  it  to  530.  This  experiment  was  made 
on  the  26th  of  May  1783,  when  the  weather  was 
ferene  and  temperate, 

3*  Experiments  and  remarks  on  Thorp- Arch  Water. 

In  the  month  of  June  1783,  I  made  the  fol- 
lowing experiments  upon  this  water  taken  frefh 
from  the  pump.  I  drank  a  glafs  of  the  water 
containing  about  eight  ounces,  in  the  morning 
failing  ;  at  that  time  my  pulfe  beat  84  ftrokes  in 
a  minute  in  five  minutes  afterwards  80 ;  in  ten 
minutes  763  in  fifteen  minutes  76  i  in  twenty 

minutes 
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minutes  76;  in  thirty  minutes  So  j  in  forty  mi- 
nutes 84,  per  minute.    I  walked  very  gently 
both  before  and  after  I  had  drank  the  water. 

Remarks.  From  this  trial  it  appears  that  the 
water  has  a  fedative  effect  upon  tjie  circulation,  a 
property  which  may  render  it  applicable  in  cafes 
where  the  motion  of  the  fluids  is  preternaturally 
increafed.  But  whether  this  effect  is  to  be  afcribed 
to  the  degree  of  cold  which  the  water  communi- 
cates to  the  fyftem,  or  to  its  mineral  impregna- 
tions, we  do  not  attempt  to  determine.  It  is 
probable,  however,  that  confiderable  advantages 
may  be  obtained  from  it  when  the  water  is  drank 
at  proper  intervals. 

In  conducting  the  following  experiments  we 
fhall  purfue  the  fame  order  that  we  have  done 
before  in  the  analyfis  or  Harrogate  water.  And 
as  the  caufes  which  produce  the  various  changes, 
when  different  fubftances  are  mixed  with  mineral 
waters,  have  been  already  explained,  it  will  be 
imneceffary  to  repeat  them.  The  reader  is  there- 
fore defired  to  refer  to  the  remarks  which  follow 
each  experiment  in  Part  III.  page  85  &  feq. 


It  has  already  been  obferved  that  Thorp- Arch 
water  has  a  flight  fmell  of  fulphur  >  that  when  it 
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is  expofed  fome  time  to  the  open  air  it  is  covered 
with  a  thin  film  which  reflects  the  coloured  rays  j 
and  that  it  depofites  a  reddifh  brown  fediment  in 
the  channels  where  it  runs. 

Remarks.  The  preceding  circumftances  lead 
us  to  fuppofe  that  the  water  contains  a  fmall 
quantity  of  inflammable  air ,  and  that  it  is  generated 
from  iron,  becaufe  the  matter  which  rifes  to  the 
top,  and  likewife  that  which  is  depofited  on  the 
fides  and  bottom  of  the  bafon  near  the  pump,  is 
clearly  a  reddilh.  brown  ochre,  calx,  or  earth  of 
iron.  When  water  is  once  impregnated  in  this 
manner,  it  will  continue  to  yield  this  fcum 
or  film  for  a  considerable  time  after  the  air 
has  made  its  efcape  *.  Iron  may  alfo  be  fufpend- 
ed  in  water  by  fixed  air  which  when  it  is  expofed 
to  the  atmofphere  efcapes,  and  the  iron  is  depo- 
fited in  the  form  of  ochre. 

Experiment  I. 

A  few  drops  of  lime  water  were  mixed  with  a 
glafs  of  the  Thorp-Arch  water  taken  frefh  from 
the  pump  y  a  flight  milkinefs  was  immediately 
produced,  and  a  fmall  portion  of  a  whitifh  preci- 
pitate 

*  See  Dr.  Prieftley  on  Inflammable  Air,  Philosophical 

Trans,  vol.  lx. 
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pitate  was  depofited  on  the  fides  and  at  the  bottom 
of  the  glafs.  The  fides  of  the  glafs  were  alfo 
thick  fet  with  air  bubbles,  which  continued  to 
adhere  for  at  leaft  twenty-four  hours. 

Remarks.  The  refult  of  this  experiment  and 
the  fparkling  appearance  of  the  water  clearly  de- 
monftrate  the  prefence  of  fixed  air,  which  is  fully 
confirmed  by  the  fubfequent  experiment. 

Experiment  II. 

The  tincture  of  litmafe,  which  is  of  a  purple 
colour,  was  immediately  changed  by  this  water 
into  a  bright  red,  but  which  the  mixture  loft- 
when  it  had  been  expofed  for  a  few  hours  to  the 
open  air,  and  after  twenty-four  hours  there  was 
no  perceptible  difference  between  this  mixture 
and  one  made  of  the  infufion  of  litmafe  and  di- 
ftilled  water.  A  little  ley  of  tartar  was  mixed 
with  a  glafs  of  the  water,  but  it  caufed  no  effer- 
vefcence. 

Remarks.  This  experiment  was  made  with  a 
view  of  difcovering  the  vitriolic  acid,  but  as  the 
change  produced  by  the  infufion  of  litmafe  was 
tranfient,  we  may  rather  afcribe  it  to  the  fixed 
air  than  to  this  acid  in  a  feparate  ftate,  efpecially 
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as  the  fenfible  qualities  of  the  water,  and  the? 
change  produced  by  lime  water  feem  fully  to  con- 
firm this  opinion  j  and  as  no  efFervefcence  was 
raifed  by  the  ley  of  tartar. 

Experiment  IIL 

A  few  drops  of  the  folution  of  lead  in  the 
nitrous  acid  not  fully  faturated  were  mixed  with  a 
glafs  of  the  water  no  immediate  change  fuc- 
ceeded,  and  only  a  very  fmall  portion  of  a  greyilli 
fediment  was  depofited  after  the  mixture  had  flood 
for  twenty- four  hours. 

Remarks.  There  is  no  reafon  to  conclude 
from  this  experiment  that  the  water  contains  any, 
vitriolic  acid  in  a  combined ftate,  becaufe  the  change 
was  but  juft  perceptible  after  the  mixture  had 
ftood  for  many  hours. 

Experiment  IV. 

A  little  frelh  fyrup  of  violets  was  mixed  with  a 
glafs  of  the  water,  but  little  or  no  change  was 
produced  by  it. 

Remarks.    This  experiment  was  made  to  as- 
certain the  prefence  of  an  alkali,  but  as  the  mix- 
ture 
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pure  did  not  affume  a  green  colour  we  may  con- 
clude that  the  water  contains  not  the  fmalleft 
portion  of  this  fait.  It  alfo  proves  that  the  quan- 
tity of  fixed  air  is  not  very  confiderable,  becaufe 
it  did  not  change  the  fyrup  to  a  red  colour.  The 
infufion  of  litmafe  is  a  much  nicer  tell  of  the  pre- 
fence  of  fixed  air  than  the  fyrup  of  violets,  and 
the  refult  of  Exp.  II.  clearly  evinces  it.  I  ob- 
tained a  fait  by  evaporating  a  large  quantity  of 
this  water,  a  portion  of  which  I  diffolved  in  di- 
ftilled  water  and  then  added  to  it  a  few  drops  of 
the  fyrup  of  violets,  but  it  caufed  no  change,  nor 
did  it  effervefce  with  the  vitriolic  acid. 

If  the  fait  had  effervefced  with  the  vitriolic 
acid  and  had  been  diffolved  by  it,  the  nature  of 
the  alkali,  whether  foffil  or  vegetable,  mjght 
have  been  eafily  known  by  evaporating  the  mix- 
ture, and  obferving  the  figure  of  the  cryflals. 
Pure  alkalies,  of  whatever  kind  they  are,  do  not 
form  cryflals  of  any  fort,  but  folutions  of  them 
leave  on  evaporation  a  dry  white  mafs  which  fer- 
ments flrongly  with  all  the  acids. 

Experiment  V. 

A  few  drops  of  the  folution  of  corrofive  fub- 
limate  were  mixed  with  a  glafs  of  the  water,  but 

they 
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they  caufed  no  perceptible  difference  in  its  ap- 
pearance. 

Remarks.  This  experiment  was  made  with  a 
view  of  discovering  the  nature  of  the  alkali,  if  any 
had  been  prefent  in  the  water,  which  however 
from  this  and  the  preceding  experiment  does  not 
appear  to  be  the  cafe, 

Experiment  VI. 

A  fait  was  obtained  by  evaporating  a  large 
quantity  of  the  water,  which  did  not  afford  rectan- 
gular prifmatic  cryftals  like  thofe  of  Epfom  fait, 
nor  did  the  precipitate  which  was  obtained  by 
mixing  a  fixed  alkali  with  a  quantity  of  this  water 
diffoive  in  diluted  vitriolic  acid ;  from  this  it  is 
evident  that  not  the  lean;  portion  of  E$fom  fait 
exifts  in  the  water. 

Experiment  VII. 

The  fait  did  not  cryftallize  into  hexagonal 
prifms  terminated  by  a  pyramid  of  the  fame  num- 
ber of  fides,  nor  did  it  detonate  with  charcoal. 

Remark.  It  is  clear  by  this  experiment  that 
the  water  is  not  impregnated  with  nitre, 

Ex- 
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Experiment  VIII, 

A  gallon  of  the  water  was  evaporated  in  the 
heat  of  a  water-bath,  from  which  near  an  ounce 
of  fait  was  obtained,  the  cryftals  of  which  were 
of  a  cubical  figure,  and  united  together  into  hol- 
low truncated  pyramids.  When  a  little  of  this 
fait  was  placed  on  a  hot  iron  it  decrepitated 
ftrongly,  and  burned  with  a  bluifh  flame.  Ano- 
ther portion  of  this  fait  was  diflblved  in  diftilled 
water,  to  which  were  added  a  few  drops  of  the 
folution  of  filver  in  the  nitrous  acid  not  quite  fatu- 
rated,  the  mixture  immediately  became  turbid, 
and  a  white  precipitate  was  formed  refembling  a 
lund  cornea,  which  was  infoluble  in  diftilled  water. 

Remark.  All  thefe  trials  plainly  prove  the 
fait  to  be  of  the  muriatic  kind. 

Experiment  IX, 

Quicklime  was  added  to  the  refiduum  obtained 
by  evaporation  and  the  mixture  fubjected  to  a 
confiderable  degree  of  heat :  no  change  was  pro- 
duced. 

Re  mark.  If  the  refiduum  had  contained  an 
ammoniacal  fait,  a  volatile  pungent  fmell  would 

have 
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have  been  perceived  when  quicklime  was  mixe4 
with  it,  efpecially  as  heat  was  applied. 

Experiment  X. 

A  fmall  quantity  of  the  faturated  folution  of 
lead  in  the  nitrous  acid  was  dropped  into  a  glafs 
of  the  water :  at  firlt  very  little  change  was  ob- 
ferved,  but  when  the  mixture  had  ftood  twenty- 
four  hours  a  very  fmall  proportion  of  a  white  preci- 
pitate was.  found  at  the  bottom.  From  a  gallon 
of  the  water  evaporated  in  Experiment  VIII.  were 
obtained,  befides  the  fait,  fixteen  grains  of  earth. 
A  little  of  this  refiduum  was  mixed  with  diluted 
yitriolic  acid  with  which  it  effervefced  ftrongly 
but  was  not  diffolved  by  it. 

Remarks.  Thefe  experiments  Ihew  that  the 
earth  which  enters  into  the  compofition  of  Thorp- 
Arch  water  is  calcareous;  but  they  do  not  preclude 
the  poflibility  of  its  containingy^/w'to  alfo. 

Experiment  XI. 

A  few  drops  of  the  ley  of  tartar  were  mixed 
with  this  water  which  immediately  turned  it  milky, 
and  caufed  a  copious  precipitation.  This  preci- 
pitate effervefced  with  diluted  vitriolic  acid.  The 
water  curdled  foap. 

Remark. 
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Remark.  Thefe  experiments  demonftrate  the 
prefence  of  Jelenitical  earth  in  this  water. 

Experiment  XIL 

The  earthy  refiduum  was  not  difiblved  by  di- 
luted vitriolic  acid,  nor  did  it  aflume  a  red  colour 
with  the  infufion  of  litmafe* 

Remarks.  Had  the  earth  been  of  an  aluminous 
nature  it  would  have  been  diflblved  by  diluted  vi- 
triolic acid,  and  when  mixed  with  diftilled  water 
would  have  imparted  a  red  colour  to  the  infufion  of 
litmafe  j  but  as  neither  of  thefe  were  obfervable, 
we  may  conclude  that  the  water  is  not  impreg- 
nated with  alum.  We  are  likewife  certain  that 
it  does  not  contain  magnefia,  becaufe  the  preci- 
pitate caufed  by  the  ley  of  tartar  was  not  diflblved 
by  the  vitriolic  acid. 

Experiment  XIII. 

A  very  flight  milkinefs  Was  produced  by  mix- 
ing a  little  vitriolic  acid  with  this  water,  but  the 
fmall  portion  of  precipitate  which  was  by  this 
means  occafioned,  did  not  change  to  a  brown  or 
black  colour  with  the  folution  of  faccharum  fa- 
turni,  nor  was  the  fulphureous  fmell  increafed 

when 
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when  the  vitriolic  acid  was  added  to  the  water. 
The  earthy  refiduum '  obtained  by  evaporation 
when  thrown  on  a  hot  iron  did  not  emit  flame, 
nor  fmoke,  but  was  gradually  converted  into  a 
hard  brown  mafs. 

Remarks.  There  is  no  reafon  to  fuppofe  that 
the  water  contains  Julphur  per  Je  •>  the  precipitate 
was  not  only  inconfiderable ;  but  the  fmell  offul- 
phur  was  not  increafed  when  the  vitriolic  acid 
was  added  j  nor  did  the  refiduum  difcover  any 
figns  of  it  when  it  was  placed  on  a  hot  iron. 

Experiment  XIV. 

A  piece  of  paper  was  moiftened  with  the  folu- 
tion  of  faccharum  faturni  in  diftilled  water,  which 
*    was  then  dried  and  placed  over  a  glafs  of  this 
mineral  water,  but  it  was  not  difcoloured  after 
remaining  feveral  hours. 

Remarks.  Thorp- Arch  water  has  only  a  very 
flight  fulphureous  fmell  j  and  as  it  produces 
no  change  with  the  folution  of  faccharum  fa- 
turni, we  may  conclude  that  it  is  not  impreg- 
nated with  a  fulphureous  vapour,  otherwife  than 
by  means  of  the  folution  of  a  fmall  portion 
of  pyrites  in  fixed  air  or  the  volatile  vitriolic 

acid, 
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acid,  which  by  producing  inflammable  air  may 
impart  this  finell  to  the  water. 

Experiment  XV. 

This  water  imparted  a  faint  purple  colour  to 
the  infufion  of  galls,  efpecially  when  a  few  drops 
of  lime  water  were  added  ;  thefe  alfo  caufed  a  thin, 
purple  film  to  form  on  the  top  which  reflected 
the  coloured  rays.  After  Handing  for  a  consider- 
able time,  the  glafs  of  water  which  contained  the 
infufion  of  galls  loft  its  purple  hue,  and  that  to 
which  both  lime  water  and  galls  had  been  added 
changed  into  a  fine  green. 

Remarks.  It  appears  by  this  experiment  that 
the  water  is  (lightly  impregnated  with  iron,  which 
is  probably  fufpended  in  it  by  fixed  air  or  the  vo- 
latile vitriolic  acid;  but  it  is  more  likely  to  be  by 
the  former,  becaufe  the  water  fliews  every  other 
mark  which  is  known  to  diftinguifh  the  prefencc 
of  that  elaftic  fluid,  it  is  fparkling  to  the  eye, 
precipitates  lime  from  lime-water,  and  converts 
the  purple  infufions  of  vegetables  into  a  bright  red. 

Experiment  XVI. 

The  cauftic  volatile  alkali  did  not  change  the 
water  to  a  blue  colour. 

Remark, 
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Remark,  There  is  no  reafon  to  fuppofe  that 
the  water  contains  copper. 

Experiment  XVII. 

Neither  the  tafle  of  the  water,  the  figure  of  the 
cryirals  which  were  obtained  by  evaporation,  nor 
the  reiiduum,  exhibit  any  of  the  common  figns 
of  the  prel'ence  of  zinc. 

From  ,  the  foregoing  experiments  it  appears 
that  Thorp- Arch  water  contains 

1.  Inflammable  air; 

2.  Fixed  air 

3.  Muriatic  fait,  in  the  proportion  of  an  ounce 

to  a  gallon ; 

4.  Calcareous  earth,  and)  together  gr.  xvi.  in 

5.  Selenitical  earth,        )        a  gallon  ; 

6.  A  fmall  portion  of  iron  fufpended  by  fixed 

air. 

4.  General  observations  on  tie  life  of  'fhorp-Arch 

water. 

This  water,  like  that  at  Harrogate,  poffefTes' 
purgative  and  diuretic  virtues  ;  but  as  the  propor- 
tion of  fait  which  it  contains  is  confiderably  lefs 
than  that  in  Harrogate  water,  it  is  neceflary,  in 

general. 
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general,  that  it  be  drank  in  larger  dofes.  The 
principles  which  compofe  Thorp-Arch  water  give 
it  afuperiority  over  Harrogate  water  in  general 
relaxation,  bilious  diforders,  glandular  obftruc- 
tions  and  fcirrhofities,  ftomach  complaints,  and 
fpontaneous  vomitings.  Harrogate  water  is  to 
be  preferred  in  cutaneous  difeafes,  the  piles,  rheu- 
matifm,  worms,  ulcers,  and  probably  in  the  ftone 
and  gravel.  In  many  other  cafes  the  medicinal 
virtues  of  the  two  waters  appear  to  be  nearly 
equal. 

The  dofes  of  this  water  are  to  be  varied  accord- 
ing to  their  effects  and  the  prefcriber's  views  j 
and  the  fame  precautions  we  gave  in  regard  to 
Harrogate  water  are  as  neceffary  to  be  attended 
to  in  the  ufe  of  this.  The  water  mould  never 
be  drank  in  immoderate  quantities  at  a  time,  left 
it  prove  hurtful  by  caufing  over-diftenfion  in  the 
ftomach  and  bowels.  When  it  is  required  to 
operate  as  a  purgative,  it  may  be  taken  from  one 
glafs  containing  feven  or  eight  ounces  to  four  or 
five,  at  the  interval  of  twenty  minutes  or  half  an 
hour.  If  this  quantity  fail  to  produce  the  defired 
effect,  itfhould  not  be  increafed,  but  a  fmall  quan- 
tity of  Rochelle  or  Glauber's  falts,  of  foluble 
tartar,  or  of  rhubarb,  according  to  the  nature 
of  the  cafe,  mould  be  added  to  the  firft  glafs. 

O  Or, 
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Or,  if  more  agreeable  to  the  patient,  a  little 
magncfia,  rhubarb,  lenitive  electary,  caftor  oil, 
or  Rochelle  falts  may  be  taken  over  night. 

Neither  this  nor  any  other  mineral  water  mould 
be  drank  when  the  body  is  too  much  heated ;  yet 
a  proper  degree  of  exercife  ought  always  to  ac- 
company its  ufe,  as  that  greatly  promotes  its 
operation  both  by  the  inteftines  and  by  the 
kidnies. 

The  morning  is  the  beft  feafon  for  exer- 
cife, not  only  becaufe  the  ftomach  is  empty,  but 
becaufe  we  are  then  more  alert  and  chearful,  and 
better  difpofed  to  enjoy  the  pleafure  of  a  ride,  or 
the  beauty  of  a  profpect.  Exercife  foon  after 
meals  is  fometimes  apt  to  diftnrb  digeftion,  and 
to  caufe  painful  fenfations  in  the  ftomach  and 
bowels,  acid  eructations,  and  heartburn.  When 
thefe  fymptoms  come  on,  they  rob  the  indivi- 
dual of  his  chearfulnefs  at  a  time  when  perhaps 
his  recovery  greatly  depends  on  the  conftant  tran- 
quillity of  his  mind. 

The  fame  attention,  with  refpect  to  temperance 
and  regimen,  that  we  have  endeavoured  to  in- 
culcate in  our  general  remarks  on  the  ufe  of  Har- 
rogate water,  is  proper  to  be  obferved  here.  The 

patient 
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patient  mould  chufe  for  himfelf  plain  wholefome 
food3  avoid  every  degree  of  excefs,  and  take  his 
meals  at  regular  hours  ;  for  long  falling,  and  too 
frequent  indulgence  are  both  improper,  fince  they 
injure  the  digeftive  faculties  and  generally  bring 
on  other  difagreeable  confequences. 

There  is  proper  convenience  at  the  Inns,  for 
employing  the  water  as  a  warm  bath.  But  it  is 
rather  to  be  regretted  that  no  provifion  has  yet 
been  made  for  accommodating  the  company  with 
a  cold  bath,  though  there  are  feveral  very  fine 
fprings  of  frefh  water  in  the  village. 

The  air  at  Thorp-Arch  is  fo  fweet  and  falu- 
brious,  the  profpecls  fo  pleafing,  and  the  walks  fo 
inviting  and  delightful,  that  there  can  be  little 
doubt,  if  the  water  has  been  properly  recom- 
mended, that  the  patient  will  receive  every  ad- 
vantage that  his  heart  can  wifh,  both  of  health 
and  of  pleafure,  from  a  vifit  to  this  charming  vil- 
lage ;  efpecially  if  he  improve  the  advantages  it 
offers  by  early  rifing,  morning  exercife,  temper- 
ance, chearful  company,  light  fuppers,  and  early 
deep. 

O  i  5.0/ 
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U  Of  the  Difeafes  in  which  Thorp-Arch  Water  is 

indicated. 

i.  Appetite  want  of.  This  complaint  fre- 
quently wife's  from  a  natural  delicacy  in  the  confti- 
tution,  a  relaxed  ftateof  the  fibres  of  the  ftomach, 
coftivenefs,  improper  food,  anxiety,  grief,  and  a 
fedentary  life. 

Stomach  complaints  are  generally  aggravated 
by  coftivenefs,  which  ought  to  be  removed  prior 
to  the  ufe  of  tonics  or  the  cold  bath.    For  this 
purpole  Thorp- Arch  water  may  be  employed  with 
o-reat  advantage  ,  but  ought  to  be  taken  rather  as 
a  -entle  laxative  than  as  a  brifk  purgative.  It 
therefore  two  or  three  glaffes  drank  in  the  morn- 
in-  failing  at  the  interval  of  twenty  minutes  fhould 
beDfound°infufficient,  the  patient  had  better  take 
a  Rufus's  pill  or  two  over  night  than  increafe  the 
dofe  of  the  water,  left  it  fhould  prove  hurtful  by 
caufing  over-diftenfion  ;  nor  fhould  the  water, 
even  in  thefe  moderate  quantities,  be  repeated 
oftener  than  two  or  three  times  a  week.  Along 
with  this  remedy,  the  cold  bath  prudently  em- 
ployed will  afford  considerable  fervice,  by  giving 
additional  tone  to  the  general  fyftem,  and  thereby 
promoting  the  proper  aftion  of  the  ftomach  upon 
its  contents.    Twenty  drops  of  the  acid  elixir  of 

vitriol 
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vitriol  may  alfo  be  taken  in  a  glafs  of  fpring  wa- 
ter, or  cold  chamomile  tea,  an  hour  before  dinner 
and  fupper. 

As  anxiety  and  all  the  depreffing  paffions  arc 
hurtful  to  digeftion,  the  patient  mould  endeavour, 
by  exerting  a  proper  fortitude,  to  guard  againft: 
every  fource  of  difcontent  as  much  as  lies  in  liis 
power.  This  he  will  be  better  able  to  accomplifh 
by  engaging  in  fome  of  thofe  exercifes  which  not 
only  require  mufcular  action,  but  at  the  fame 
time  employ  the  attention,  and  divert  the  mind 
from  dwelling  improperly  on  any  painful  fenfation. 
Riding  on  horfeback,  or  in  an  open  carriage 
where  the  patient  takes  the  fole  direction  of  it 
upon  himfelf,  mooting,  bowling,  &c.  are  perhaps 
the  mod  proper.  The  morning  air  is  cool 
bracing  and  falutary ;  we  would  therefore  recom- 
mend early  rifing  and  morning  exercife.  It  would 
likewife  be  of  ufe  if  the  patient  were  to  ride  or 
walk  an  hour  before  dinner  and  fupper. 

The  diet  which  is  found  to  fit  light  and  eafy  on 
the  ftomach  flxould  be  preferred.  Smoke-dried 
and  faked  meats  or  fifh,  cheefe,  fat  and  oily  parts 
of  meat,  lhould.be  avoided.  Light  fuppers  ge- 
nerally caufe  found  deep,  and  give  a  keen  appe- 
tite in  the  morning  :  the  patient  ought  therefore 
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either  to  take  his  fupper  early  in  the  evening  and 
ufe  exercife  after  it,  or  make  it  fparing  and  light. 
He  mould  be  careful  to  avoid  every  degree  of 
excefs  in  eating  and  drinking,  becaufe  this  not 
only  hurts  digeftion  but  relaxes  the  fyftem,  and 
deftroys  the  natural  ferenity  of  the  mind  •,  while 
abftemioufnefs  and  temperance  are  the  great  fup- 
porters  of  health  and  fpirits,  and  the  only  fure 
means  of  preventing  difeafes. 

i.  Chlorosis.  The  remarks  which  have  been 
made  on  this  difeafe  at  page  121,  will  apply  here, 
with  this  difference,  that  as  there  is  no  chalybeate 
water  at  Thorp-Arch  the  tincture  of  iron  may  be 
taken  in  fpring  water. 

3.  Colic.  What  has  been  faid  on  the  bilious 
and  flatulent  colic  at  pages  124  and  126  will  render 
a  repetition  of  it  unneceflary  here.  Thorp-Arch 
water  may  be  employed  in  thefe  difeafes  both  as 
a  purgative  and  as  a  warm  bath,  under  the  fame 
reftridtions  that  have  been  before  recommended. 

4.  Costiveness.  This  complaint  may  be  very 
fafely  and  effedtually  removed  by  the  ufe  of  this 
water ;  but  when  it  is  defigned  merely  to  relieve 
an  habitual  coftivenefs  it  mould  be  drank  fparing- 
ly,  or  in  fuch  quantities  as  are  only  juft  fufficient 
to  anfwer  the  intention. 

Early 
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Early  rifing,  and  the  ufe  of  cxercife  in  the  cool 
air  before  breakfaft,  with  the  daily  habit  of  going 
every  morning  to  ftool  without  waiting  for  a  na- 
tural call,  will  in  time  eftabliih  a  cuftom  of  this 
fort,  and  a  moderate  quantity  of  the  water  will 
greatly  aflift  in  acquiring  it. 

5.  Eruptions  cutaneous.  In  thefe cafes  Har- 
rogate water  certainly  claims  a  fuperiorityover  that 
at  Thorp-Arch  yet  the  latter  has  been  frequently 
employed  with  confiderable  benefit.  The  method 
of  ufing  it  mould  be  the  fame  with  that  which  has 
already  been  recommended  in  the  ufe  of  Harro- 
gate water  at  page  132  ;  and  there  will  be  little 
occafion  to  add  any  thing  to  what  has  been  there 
faid  rpfpecting  diet,  exercife,  and  cleanlinefs.  A 
frequent  change  of  linen  is  of  the  greater!  confe- 
quence  in  promoting  the  cuticular  difcharges,  and 
mould  always  be  pra£lifed  by  thofe  who  are  liable 
to  cutaneous  eruptions.  The  ufe  of  the  cold  or  the 
warm  ba  h,  two  or  three  times  a  week,  is  likewiie 
almoft  indifpenfibly  necefiary.  The  eaftern  nations 
were,  of  all  others,  the  molt  fubjecl:  to  cutaneous 
difeafes,  and  to  them  cleanlinefs  was  of  fuch  im- 
portance that  it  was  ftrictly  enforced  by  manda- 
tory law.    The  Jewifh  legislator,  under  the  in- 
fluence of  theocracy,  as  well  as  the  author  of  the 
Mahometan  religion,  both  enjoined  the  frequent 
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life  of  purification  and  a  peculiar  delicacy  in  the 
choice  of  food.  Swine's  flefli  was  probably  for- 
bidden becaufe  it  was  thought  to  be  the  leaft 
perfpirable  of  all  others. 

6.  Head-ach.  When  this  complaint  proceeds 
from  a  plethoric  ftate  of  the  fyftem,  coftivenefs, 
or  a  fedentary  life,  it  is  to  be  relieved  by  gentle 
purgatives,  fparing  diet,  and  moderate  exercife. 
See  page  144. 

7.  Hypochondriac  Affection.  Under  this 
title  at  page  145,  we  have  already  taken  notice  of 
the  fymptoms,  caufes,  and  method  of  treatment, 
peculiar  to  the  difeafe,  to  which  we  defire  to  refer 
the  reader.  Thorp-Arch  water  may,  with  pro- 
priety, be  employed  here,  in  the  fame  manner 
as  Harrogate  water. 

8.  Jaundice.  Thorp-Arch  water  has  been 
found  very  efficacious  in  this  difeafe.  For  a  far- 
ther account  of  the  complaint,  method  of  drink- 
ing the  water,  regimen,  &c.  fee  page  150. 

9.  Mesenteric  Glands  Obstructed.  This 
difeafe  is  generally  confined  to  children  and 
young  perfons ;  the  principal  fymptom  of  it  is  a 
hard  fwelled  belly,  owing  to  the  enlarged  fize  of 
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.the  mefenteric  glands  and  fometim.es  to  a  tym- 
pany. The  laft  is  generally  fymptomatic,  and 
may  arife  from  a  lofs  of  tone  in  the  interlines,  or 
the  extrication  of  a  greater  quantity  of  air  from 
the  chyle  which  is  detained  longer  than  ufual  in 
the  bowels  on  account  of  the  obftructed  ftate  of 
the  glands  of  the  mefentery.  Sometimes  the 
tympany  does  not  occur,  and  then  considerable 
inequalities  may  be  perceived  by  the  touch  upon 
the  abdomen  externally.  When  the  difeafe  is 
flow  in  its  progrefs  there  is  no  hectical  difpofition 
in  the  fyftem.  At  other  times  a  hectic  fever  ac- 
companies the  other  fymptoms,  and  is  marked  by 
evening- flumings  and  night  fweats ;  the  difeafe 
then  acquires  the  name  of  'Tabes  mejenterica.  Along 
with  thefe  fymptoms  it  is  not  unufual  for  the 
patient  to  void  worms  :  this  has  led  many  into 
a  wrong  treatment  of  the  complaint,  as  their  at- 
tention has  been  very  often  folely  confined  to  that 
circumftancc 

For  the  moft  part  the  lymphatic  glands  of  the 
neck  are  alfo  fwelled,  and  it  is  a  common  obfer- 
vation  that  the  difeafe  is  frequently  connected 
with  Jcrofhula.  Phyficians  have  generally  looked 
upon  this  complaint  as  incurable,  and  indeed  it  is 
too  frequently  fo ;  yet  there  are  a  few  inftances 
which  feem  to  prove  the  contrary.    We  find  that 
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fb-ophulous  tumors  in  other  parts  of  the  body  arc 
fometimes  removed  without  advancing  to  fuppu- 
ration  and  is  there  any  reafon  to  fuppofe  that 
thole  of  the  mefentery  are  of  a  more  obftinate  na- 
ture ?  The  fcrophula,  it  is  true,  is  a  very  untrace- 
able difeafe,  and  does  not  fpeedily  admit  of  a 
cure  ;  but  whether  this  be.  owing  to  the  remedies 
commonly  employed,  or  to  the  operations  of  na  - 
ture,  may  be  difficult  to  determine.  It  is  a  dif- 
eafe feldom  cured  in  lefs  than  three  or  four  years, 
in  which  time  it  is  probable,  if  no  medicines  were 
g  ven,  that  the  ulcers  might  heal  fpontaneoufly. 
But  allowing  this  to  be  the  cafe,  it  is  well  known 
that  the  diforder  admits  of  Jome  relief  from  medi- 
cines, becaufe  the  enlarged  glands  fometimes  ap- 
pear to  diminifh  more  fpeedily  during  the  ufe  of 
them. 

Of  all  the  remedies  we  are  acquainted  with 
none  have  been  found  fo  beneficial,  or  have  been 
fo  univerfally  recommended  in  cafes  of  mefenteric 
obftrudlion,  as  mineral  waters.  Thofe  impreg- 
nated with  faline  fubftances  are  preferable  to  al,l 
others  ;  but  it  mould  always  be  a  rule  in  pre- 
fcribing  them  to  avoid  their  purgative  effects : 
they  ought  therefore  to  be  taken  in  moderate 
quantities  at  a  time,  and  be  repeated  two  or  three 
times  a  day,  at  confiderable  intervals.  Thorp- 
Arch 
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Arch  water  is  particularly  well  adapted  to  this 
complaint,  as  the  quantity  of  faline  matter  it  con- 
tains is  not  fo  confiderable  as  to  make  it  pafs  off 
too  readily  by  the  inteftines,  but  allows  it  to  be 
taken  in  fufEciently  large  dofes  to  anfwerour  views 
as  an  attenuant  and  deobftruent.  A  great  error 
has  been  committed,  and  the  advantages  which 
might  have  been  received  have  been  fruftrated, 
by  drinking  thefe  waters  in  fuch  quantities  as 
have  purged  brifldy  :  for  when  that  is  the  cafe 
they  do  little  more  than  wafli  out  the  alimentary 
canal,  and  are  prevented  from  entering  the  lac- 
teals  in  fuch  proportion  as  would  render  them 
falutary. 

Diet.  A  mild  bland  diet  confifting  chiefly 
of  milk,  whey,  mild  vegetables,  and  moderate 
quantities  of  animal  food  at  dinner  only,  will  be 
neceffary. 

Exercise.  As  indolence  and  inactivity  have  a 
great  fhare  in  producing  glandular  obftructions, 
the  patient  fliould,  upon  the  very  firft  appearance 
of  thefe  complaints,  allot  certain  hours  in  the 
day  to  riding  on  horfeback,  or  to  walking,  which 
will  probably  prevent  the  difeafe  from  gaining 
ground,  and  might,  perhaps,  have  obviated  it  al- 
together had  it  been  properly  attended  to  in  due 
time.  io.  Piles, 
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10.  Piles.  The  water  at  Thorp^Arch  may  be 
drank  with  great  advantage  in  the  piles  ;  though 
it  is,  perhaps,  inferior  to  that  at  Harrogate  in  the 
cure  of  this  painful  dffeafe.    See  page  155. 

11.  Scirrhous  Liver.  Thofe  are  moft  fub- 
ject  to  this  complaint  who  live  well,  and  ufe  little 
exercife.  The  circulation  of  the  blood  in  the 
region  of  the  liver  is  flow,  on  account  of  the 
peculiar  anatomical  ftructure  of  the  parts,  the 
liver  being  iupplied  with  blood  by  means  of  a 
large  vein.  This  ferves  an  ufeful  purpofe  in  al- 
lowing time  for  the  fecretion  of  a  proper  quanti- 
ty of  bile,  but  at  the  fame  time  lays  the  indivi- 
dual under  the  necefflty  of  employing  exercife  to 
prevent  obltructions  from  being  formed.  It  has 
been  obferved  that  perfons  who  indulge  themfelves 
freely  in  the  ufe  of  fermented  liquors,  and  espe- 
cially of  fpirits,  are  particularly  liable  to  liver 
complaints.  A  fcirrhous  liver  is  alfo  fometimes 
the  confequence  of  preceding  inflammation,  and 
remittent  fever. 

When  the  difeafe  is  once  formed,  let  it  arife 
from  what  caufe  it  may,  if  it  be  not  attended  with 
fever  or  inflammatory  fymptoms,  the  cure  may 
be  attempted  by  the  long  continued  ufe  of  fome 
faline  mineral  water  fuch  as  that  at  Thorp-Arch, 

in 


in  moderate  dofes,  fo  regulated  as  not  to  move 
the  bowels  more  than  two  or  three  times  a  day 
at  moll.  And  for  this  purpofe  three  glaffes,  of 
eight  ounces  each,  in  a  day,  will  in  general  be 
liifRcient,  viz.  one  in  the  morning  fading,  one  at 
four  in  the  afternoon,  and  another  at  bed  time ; 
and  along  with  each  I  would  recommend  a  pill 
confifring  of  five  grains  of  the  extract  of  hemlock 
to  be  taken,  which  will  greatly  aflift  the  deob- 
ftruent  effects  of  the  mineral  water. 

Diet.  The  patient's  diet  mould  confift  chiefly 
of  milk,  mild  vegetables,  whey,  and  thin  broths  ; 
and  he  fhould  avoid  animal  food,  fermented  li- 
quors, and  particularly  fpirits. 

Riding  on  horfeback  in  the  open  air  ought  not 
to  be  neglected,  fince  it  is  of  the  utmoft  confe- 
quence  to  avoid  indolence,  and  there  is  no  fpecies 
of  exercife  which  tends  more  to  relieve  vifceral 
obftructions  than  this. 

11.  Scrophula.  The  fymptoms  and  method 
of  treating  this  complaint,  with  the  peculiar  ad- 
vantages which  are  derived  from  a  long  courfe  of 
mineral  waters,  have  been  before  particularized 
at  page  1 59,  to  which  permit  me  to  refer.  Thorp- 
Arch  water  is  remarkably  well  adapted  to  this 
difeafe,  as  the  portion  of  fait  it  contains  is  juft 

fufficient 


[     206  ] 

fufficient  to  make  it  active  as  a  gentle  ftimulus 
upon  the  excretories,  without  caufing  it  to  operate 
too  powerfully  by  the  interlines.  The  diet,  exer- 
cife,  and  the  ufe  of  the  cold  bath  have  been  re  - 
commended before  at  pages  162,  and  163. 

ij.  Stomach  Complaints.  Seepages  163, 
and  196. 

14.  Stone  and  Gravel.  In  this  diforder  the 
water  fhould  be  drank  as  a  gentle  purgative,  and  as 
an  alterative.  Its  diluting  effects  will  be  found 
fcrviceable  as  it  paffes  off  very  freely  by  the  kid- 
nies.  And  when  it  is  taken  as  a  gentle  purga- 
tive, once  or  twice  a  week,  it  takes  off  any  hurt- 
ful compreffion  that  might  be  made  upon  the 
kidnies  and  ureters  by  a  large  collection  of  fasces 
in  the  abdomen* 

15.  Vomiting  spontaneous.  In  weak  ner- 
vous habits,  where  the  ftomach  is  particularly 
irritable,  and  has  probably  been  rendered  fo  by 
too  rigid  an  abftemioufhefs  or  improper  regimen, 
Thorp-Arch  water  has  been  found  Angularly  be- 
neficial. The  fixed  air  and  the  muriatic  fait  it 
contains,  are  probably  the  principles  to  which  we 
ought  to  afcribe  thefe  advantages.  The  water  in 
this  cafe  fhould  never  be  taken  in  large  quan  - 
tities ; 
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ties ;  half  a  glafs  in  a  morning,  another  about  ail 
hour  before  dinner,  and  another  at  five  in  the 
afternoon  will  in  general  be  fufficient,  unlcfs 
coftivenefs  fliould  render  fuller  dofes  of  it  ne- 
ceffary.  From  ten  to  twenty  drops  of  the  acid 
elixir  of  vitriol  may  be  taken,  on  an  empty 
ftomach,  in  a  glafs  of  fpring  water  twice  a  day. 

The  patient's  diet  ought  to  be  light  and  eafy 
of  digeftion  -3  and  the  quantity  mould  be  mode- 
rate, for  every  degree  of  repletion  will  bring  on 
the  complaint. 

Morning  Exercise  in  the  open  air,  and  the 
ufe  of  the  cold  bath  two  or  three  times  a  week, 
will  be  attended  with  very  confiderable  advantages. 

It  is  probable  that  many  other  chronical  dif- 
eafes  might  be  added  to  thofe  we  have  here  enu- 
merated ;  but  we  leave  it  to  time,  facts,  and  far- 
ther experience,  to  point  them  out. 

Before  we  conclude  it  will  but  be  juftice  to  ob- 
ferve,  that  it  is  probable  many  of  the  good  effects 
which  are  commonly  afcribed  to  a  courfe  of  mine- 
ral waters  may,  in  fome  meafure,  belong  to  other 
caufes ;  at  leaft  many  other  circumftances  are 
certainly  to  be  admitted  as  powerful  auxiliaries ; 

fuch 
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fuch  as  a  change  of  air  from  that  of  a  populous 
town,  perhaps,  to  the  fweet  falubrious  air  of  the 
country,  early  rifing  and  early  fleep,  a  ftricl  at- 
tention to  regimen  and  the  ufe  of  exercife,  and 
probably  above  all,  an  agreeable  exchange  of  the 
cares  and  anxieties  of  bufinefs,  or  of  a  family,  for 
the  falutary  influences  of  that  hilarity  which  is 
conftantly  excited  by  chearful  company,  a  variety 
of  objects,  innocent  amufements,  and  the  ra- 
tional pleafures  of  fociety. 
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